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The views, conclusions, and recommendaiions expressed 
herein do not necessarily reflect the oflicial views or poli- 
cies of either the Air Force or the System Development 
Torporation. 



Although this working paper contains no classified inlot- 
mation it has not been cleared for open publication by the 
Department of Defense. Open publication, wholly or in 
part, is prohibited without prior approval of the System 
Development Corporation. 
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PURPOSE OF THE USERS' MANUAL 

This manual has been written as an attempt to collect in one document 
the various data required for optimum usage of the JOVIAL Interpreter 
System. It is felt that the programmers who will be using the system 
will find it more convenient to use one document rather than refer to 
the individual program specifications. This manual, of necessity, does 
not include the detail shown in the program specification, but does 
include all information necessary for use of the system. 

The manual is divided into four major sections: 

1. INTRODUCTION TO THE JOVIAL INTERPRETER SYSTEM 

2. USE OF S1STEI4 SUPPORT FUNCTIONS 

THE ASSEI4BLE MASTER GOJIPOOL FUNCTION 
THE SYSTEM TAPE LOADING FUNCTION 

3. USE OF THE JOVIAL PROGRAM INTERPRETATION FUNG [^ ION 
h^ SxUffLE PR03LEI^ 
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INTRODUCTION TO THE JOVIAL INTERPRETER SYSTEM 
A PRE-TRANSLATOR CHECK OF PROGRAMS WRITTEN IN A HIGHER LEVEL LALJGUAGE 



The United States Air Force has contracted for an automated 
control system that will enable the Strategic Air Command to strike back 
more quickly and surely against enemy aggression anywhere in the worldc 
This will be accomplished by a coraplex Data Processing System that will 
ease, but not relieve, the burden of comir.ando A key part of this chal- 
lenge has been assigned to the newly created SACGS Division of the System 
Development Corporation „ Tlie abbreviation SAGGS stands for Strategic 
Air Command Control Systemo 

Examination of available programming langu^es revealed that 
the use of a higher level language for the production of large-scale 
systems would be beneficial in the following respects: the burden of 
learning intricate machine code is lifted from the programmer« He is 
then free to concentrate on program logic and the development of his 
programo Translated code will, thereby, be more consistent and free of 
errorso The machine will be used more efficientlyo Program code will 
be shorter and more easily read, thus permitting more efficient debugging 
and accurate modifications to the system sub-programs <, The International 
Algebraic Language, "ALGOL," was used as a basis for the development of 
this higher level language. Certain additions and modifications were 
necessary to tailor this language to the needs of large system programming »* 

*A large-scale system, in our frame of reference, means a Data Processing 
System consisting of fifty to one hundred sub-programs under some executive 
control. The total number of computer instructions may be in the 100,000 
to 200,000 range, operating on perhaps a million or more words of stored 
datao 
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One important modification of the International Algebraic- 
Language required for the programming of large computer systems arises from 
the need for a syrnbolic method of referring to data coramon to the many 
sub-programs in the system. To meet this problem, the essential 
characteristics of all common data are assembled into what is knoim 
as the Communication Pool. The ability to symbolically refer to this 
common data has been included in this language. The computer instruc- 
tions necessary to locate and use the data are supplied by some tj/pe 
of translator or assembly program which has access to the Communication 
Pool. Other modifications or additions include internal data defini- 
tions, fixed point arithmetic capabilities, additional switching 
techniques, and modifications of the indexing method. This modified 
International Algebraic Language, that has been developed for our use 
in the programming of the Strategic Air Command Control System, has 
been designated as JOVIAL.* 

The JOVIAL Language was made available much in advance of 
a program translator and of the Military Goit^uter, for which machine 
language is ultimately needed. This created the following problem — 
there would be a period of tme during which programs would be coded 
in the JOVIAL Language and there would be no means of checking out 
these programs. Therefore, some method of program checking during 
this interim period was required. 



"Jules I, Schwartz, "Programming Languages For Language Systems," 
paper submitted to the Vfestem Joint Computer Conference, May I960. 
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Two approaches were consideredo The first involved direct 
simulation of the Military Goraputero This method would necessitate 
the production of a translator that would produce programs in a binary 
machine language and a program that would directly simulate a machine 
operation of the Military Computer on some currently available computer « 
In addition to these two basic programs, additional support- type pro- 
grams would be required to create a "system" that would coordinate 
and systematize the actions of the above programs in code checking 
programs written in the JOVIAL Language o 

The second approach was a system that would operate the 
program in an interpretive manner <, This interpretive function would 
be performed on the Intermediate Language statements resulting from 
the first pass of a translator program. The interpretive program 
executes these statements much in the same manner as a computer executes 
an instruction., Hoxirever, there is no need to translate the JOVIAL 
program to direct machine language in the approach „ 

Both approaches require the writing of a program that would, 
as a first step, translate the higher level language coding into a 
series of Intermediate Language statements., A study revealed that 
the time required to complete the Translator-Simulator System would 
be considerably greater than that required to complete the Interpretive 
System. Therefore, it was decided that since system production time 
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was critical, the ini+.ial titti.-i-t.-:.™ /,kr^^v«„+ „.,„i__ -. •,•,,, 

using the interpretive approach. The translator-sinnilator approach 
was not discarded, but will be adopted as a second phase operation. 
Use of the Interpreter System allows program checking to begin approxi- 
mately one year in advance of the receipt of the computer for x^hich 
the progriuns are intended ^ 

To implement the above decision, the JOVIAL Interpreter 
System was developed. This system, consisting of a series of inter- 
dependent programs coded to onerat.fi nr t>io trm 7no «.^^«„4.„_ +v,^ 
JOVIAL Object Program interpretively in a simulated environment, 
producing as its output the data generated by the Object Program. 
The system is fully contained on a self-loading system master tape. 

The operation of the JOVIAL Interpreter System is monitored 
at all times by an executive-type program known as the Test Control 

Progra-n. Tiie primary purpose of this DrosrrAm i., t.n oo>.+ ^^t +v.^ „ 

of sub-program operation in accordance with the requirements of the 
system function being operated. The system has three operating functions 

1. Assembly of "Master" Communication Pool. 

2. Assembly of the sjrgtem program onto a system master tape. 

3. Interpretation of a progr;am written in the JOVIAL Language. 
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The major function of the system is the aforementioned 
"interpretation of programs written in the JOVIAL Language", Two 
support fxmctions are also included. These functions were necessary 
in order that the resulting system be self-contained, i.e., no programs 
other than those included in the system are required for the accomplish- 
ment of any of its functions. (See Figure 1) 

The first support fxmction is that of creating the Master 
Communication Poolo Because of the importance of the Communication Pool 
concept, a description of its content and usage is pertinent at this time. 
A unique symbolic designator is assigned each piece of data used in the 
system. These symbolic designators together with the characteristics of 
the data they label are assembled into what is known as a Communication 
Tag Pool (GOMPOOL). The data in the COMPOOL is arranged alphabetically 
according to the symbolic designators. Several levels of data arrange- 
ment are described by the COMPOOLo The lowest level consists of data 
referred to as items. Where several items are related, they are located 
together wiliiin a table. These related items form an entry. This entry 
may describe, for example, an aircraft. If more than one aircraft is to 
be described, then the table would contain additional entries (sets of 
related items) to describe additional aircraft. 
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Table descriptions include the following: symbol designators, 

v,^ „..^„ ^^^^^ j.ii viuic auux-age, type oi xiaDxe, number of items 

in an entry, and the number of entries in the table. Item descriptions 
include: symbol designator, name of the table the item resides in, bit 
location of item within word and location of word within entry, and 
the type of item. Some common types are — floating point, fixed inte- 
ger, mixed fraction, and six-bit hollerith-coded items. It can be seen 
then that through the use of the COMPOOL the burden of defining and 
locating data in core storage is lifted from the programmer. 

A description of each item of data is put on a punched card. 
These cards are prestored and the tape is read by the Assemble Master 
COMPOOL Program. Legality checks are performed to insure that the 
data characteristics are consistent within themselves. The charac- 
teristics are arranged alphabetically according to the symbolic designator 
assigned. If no errors are found, the assembled COMPOOL is stored on a 
binary tape for later inclusion on the system master t^e. Discovery 
of an error will cause an appropriate comment to be stored on the delayed 
output tape. In addition to this a table of errors is kept. The partially 
assembled COMPOOL, along with this error correction table, is stored on a 
binary tape for reassemble purposes. The reassemble mode of the Assemble 
Master COMPOOL Program operates in the same manner as the assemble mode. 
However, the inputs in this case are error correction cards and the 
previously stored, partially completed COMPOOL. The reassemble procedure 
is repeated if all previous errors were not corrected. If all errors were 
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corrected properly, then the COMPOOL is stored on tape. An optional 
output of this program is an alphabetical list of the symbolic designators 
contained in the COMPOOL. This list is used for content controlo 

The second support function is provided by a system Tape Loading 
Program. Operation of this program is initiated upon the recognition of 
a control card by the Test Control Program, which then reads the Tape 
Loading Program into its specific core location and transfers control to 
ito The Tape Loading Progran reads a series of tape control cards from 
the card reader. These cards are checked for content or logic errors and, 
if found to be correct, are used to establish a sequential table of tape 
control data to be used for the production of "new" system master tapes. 
The program uses the table of control data to selectively duplicate data 
from various input sources. The order of output files on the system master 
tape is controlled by the sequence of the tape control cards. The input 
sources vary and may include an "old" system master tape, new or revised 
system programs from tape or cards, or non-program tabular data such as 
a new "Master Communication Pool." Upon the successful completion of tape 
production, the program prints a table of contents listing for use in control 
and administration of the new tapes. 

The major ftinction of the JO¥IAL Interpreter System is that of 
interpreting the operation of a program written in the JOVIAL Language „ 
The primary input to this function is punched cards containing the 
JOVIAL-coded Object Program and simulation data. All input data cards 
are prestored off-line onto magnetic tape to speed internal operationo 
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This permits the stacking of multiple inpat decks on a single magnetic 
tape. The sequence of job operation is controlled by a series of test 
control cards in the card reader. A job is initiated by reading a test 
control card, this card defines the operation and contains coded option 
indicators that control system operation. After reading the test control 
card, the program positions the input tape to the data file associated with 
this test and transfers control to the first operating program. The Test 
Control Program monitors the test function throughout and is responsible 
for the establishment of the environment prior to the operation of each 
sub-program. 

The first system sub-program to operate is section one of the 
Interpreter. The JOVIAL input cards are read from the pre stored tape, 
and after being checked for logical inconsistencies, are subjected to 
an algorithm which produces for each JOVIAL statement a series of 
Intermediate Language statements that describe the operations necessary 
to perform the function(s) contained in the original JOVIAL statement. 
Another function is the development of a Variable Definition Table 
entry for each item of variable data referenced by the Object Program. 
This table of definitions is derived from two sources — the Master 
GOMPOOL associated with this test, or by definition within the JOVIAL 
Object Program. Once the total operating environment has been defined, 
it is possible to efficiently allocate core storage to the various 
tables and items. The Variable Definition Table is updated to reflect 
these storage addresses. The option exists on the test control card 
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of choosing one of the several Master COMPOOLS contained on the system 
master tape as the data definition source for this particular test, thus 
allowing testing of the JOVIAL-coded programs with the various versions 
of system COMPOOLS, Each entry in the Intermediate Language table describes 
an operation. Some typical operations are: data transfers, arithmetic 
computation, transfers to other Intermediate Language table entries, and 
logical decision-making operations. Data transfer statements refer to 
storage of final results. These locations may be temporary or defined by 
the COMPOOL. Arithmetic computations usually involve two variables, an 
arithmetic operator and a temporary location for storing the results. 
Logical decision entries involve comparing two variables and true and 
false exit addresses. The variable addresses contained in the Intermediate 
Language table entries refer to the entry in the variable description table 
which defines this piece of data. Contained in this description is the 
core location into uhich the f inaii result will be stored. Production of 
the Intermediate Language is discontinued when erroenous or inconsistent 
statements are discovered. However, the balance of the JOVIAL input cards 
are audited in order to maximize error detection in a given computer runo 
These erroenous statements are written on the output tape and the test is 
discontinued upon the completion of this sub-program's operationo 

An option available on the test control card allows the intro- 
duction of revisions to the JOVIAL program deck through the card reader. 
This allows prestored input tapes to be updated without having to prestore 
the entire input array. 
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The Assemble Baby COMPOOL Program nnerat.P« next t+o n^-^-cse 
is the contraction of a Baby COMPOOL. This COMPOOL describes only that 
data referenced by the JOVIAL Object Program under test. The Baby COMPOOL 
is created in an effort to elijninate manipulation of data not required 
for the testing of this particular program, and to provide a control 
medium for use by the Data Simulation and Data Processing Programs, 
The primary inputs to this program are: the Variable Definition table, 
which obtains the data characteristics from either the Master COMPOOL 
or from program definition j the Intermediate Language table, which 
provides an indication as to whether the data is used and/or set by the 
program, this COMPOOL is arranged alphabetically according to symbolic 
designators in order to minimize access tijne. The COMPOOL is stored on 
a buffer tape for future use by the Data Processing Program and also 
retained in core storage for immediate use by the Data Simulation Program 
which operates next. ]ji summary, it should be noted that this Baby 
COMPOOL privides the system sub-programs with the data characteristics. 
and an indication of their source, and an indication as to their usage 
by the Object Program. 

The next program to operate in the test sequence is the 
Data Simulation Program. Its major function is to allow all system data 
to be preset to known values, as described in the Baby Compool; in 
short it provides the controlled environment necessary for program testing. 
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This is accomplished in the following manner. The programmer, after 
deciding which functions of the progran are to be tested and tlie data 
utilized by these functions, determines the initial values desired. 
This information is entered into the system from a prestore4 input tape 
containing images of punched cards that contain the sjonbolic name of 
the data, its relative location within a table of data, and the value 
to be assigned. The Data Simulation Program reads the input data and 
after legality checking, by reference to the CCMPOOL, converts them from 
a convenient form to properly scaled binary format, or, in the case of 
status-type data,* enters the status symbology. An option exists that 
allows additions, deletions, or changes to be made to the input data on 
the prestored tape. This option is indicated on the test control cardo 
The card reader is utilized as an overriding input medium allowing the 
revisions to be entered. The output is stored in appropriate relative 
core locations that will beccsne the environment image when the JOYIAL 
Object Program is operatedo This environment image is buffered onto tapec 

The second function of the Data Simulation Program allows 
entry of expected results, i.e., the final value that the JOVIAL Object 
Program shoixld generate for selected system data. This information is 
entered into the system in the same manner as the initial value except 
that the cards are distir^uishable as expected results. The program 
processes this data and again creates an image that is buffered onto tape 
for comparison purposes at a later time. 
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The Data Simulation Program uses the Babv noMpnoL ov+fir,o-?,rf,T,. 

"'-"-■'--■—'-—J' 

during its operation. The symbolic name from an input card is extracted 
and searched for in the GOMPOOL. A match provides all necessary informa- 
tion required for conversion and binary scaling of values, eliminating 
the need for programmer calculation and assignment of binary configura- 
tions. Another input to the program is tables of constants internal to 
the JOVIAL program. These are entered from a buffered tape as mentioned 
in the discussion of the first pass of the Interpreter Program. Discovery 
of an error during the operation of the Data Simulation Program will cause 
an appropriate comment to be logged on the delayed output tape. Discovery 
of errors at this time will not cause the test to be discontinued. 

The second section of the Interpreter now operates. The primary 
function is to execute each Intermediate Language statement in a manner 
analogous to the execution of machine instructions by a three-address 
computer that has no accumulator. This implies that arithmetic computa- 
tions may involve at most two variables and an address for storing the 
temporary result. Variable addresses refer to the appropriate entry in 
the Variable Definition table which contains the address and description 
of this data. These data descriptions are used to properly handle the 
computation. The temporary storage address is necessary to replace the 
function of the missing accumulator. A special situation exists for 
decision-type entries. In addition to the variable addresses, a true and 
a flase exit address is shorn. Other types of entries include the following: 
data transfer entries, statements which transfer the Interpreter to another 
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series of entriesj status-switch statements, which transfer the operation 
to the appropriate entry based on the current status of a status-type item; 
and numerical-switch entries, which transfer control to the appropriate 
entry based on the current value of the specified transcript, i.e., index 
register setting. 

There are two secondary features to this program which aid in 
the debugging function of the system. The first one involves machine logic 
checks. All types of arithmetic computations which result in errors that 
would be discovered by a machine, such as overflow or underflow of conditions, 
and zero divide checks, are noted, and an appropriate comment is written 
on the delayed output tape. 

The other feature is that of assisting the Data Procfeasing Program 
in the performance of the interpretive trace function. A buffer tape con- 
taining dynamic snapshots of certain interpretive operations is produced 
for later use by the Data Processing Program. 

The Data Processing Program is the last program to operate in 
the test sequence. Its purpose is to provide the programmer with useable 
output information relating to the interpretation of the JOVIAL Object 
Program, All system data is analyzed, and its characteristics are written 
out using the information from the Baby Communication Pool, Under the 
description of each piece of system data appear the numerical or symbolic 
values relating to this data. The final value that the JOVIAL Object 
Program generates is always shown. Initial and expected values for the 
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data are shown if they were previously introduced by the Data Simulation 
Program. An internal comparison is made of the final and expected values. 
men a difference between these values is discovered, this fact is noted 
in a table of differences for later use. The Program processes all data 
defined by the Baby Communication Pool and provides, as previously noted, 
a complete legible picture of the JOVIAL program outputs 

A significant output of the Data Processing Program is known 
as the Intermediate Language table printout. This printout compares 
roughly with a compiler output and is the programmer's only link >ri.th 
the internal computer operation of his program; remembering here that 
no direct translation to machine language is made„ The Intermediate 
Language table printout is a sequential English-language translation of 
the individual Intermediate Language statements. They are arranged so 
that JOVIAL statements may be easily reconstructed. 

One data processing option may be specified when initiating 
a test. This option concerns interpretive tracing. Input to this function 
is the buffer tape, containing dynamic "snapshots" of interpretive operations, 
created during the running of section two of the Interpreter. Two modes 
of operation are available; the first is called "automatic trace," and need 
not be designated on the test control card. In this mode, the table of 
comparative differences between the final and expected values is examined 
to determine the data location in error. A search is made of the dynamic 
snapshots to determine xdiich statement(s) were responsible for incorrect 
program results. 
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The second mode of trace operation is a "full" trace. This 
mode specification in the test control card will cause the Data Processing 
Program to produce a complete sequential dynamic record of all transfer 
and data storage-type Intermediate Language statements. These statements 
are decoded from the buffer tape and translated into a readable format 
providing the programraer vd.th a detailed picture of the JOVIAL program's 
operation. 

The trace output is nothing more than a translation of an 
Intermediate Language statement of the data storage or transfer category. 
As such, they indicate any change in the output data area or internal 
transferring of control. These outputs are related to the Intermediate 
Language Table, and their effective use provides an extremely efficient 
debugging "tool," 

All output data is stacked on a delayed output tape that is 
later processed as an off-line operation. 

In conclusion it may be said that the JOVIAL Interpreter 
System offers a partial solution to the problems arising in the checkout 
of COTiputer programs written in a higher level language. These problems 
are greatly increased due to the fact that the language translator and 
intended computer are not available. 
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The following significant- benefits are derived throii'yh -a*"* 
of the system. 

1. Programs written for an as yet undelivered computer may 

be checked for logical consistency. 
2o The COMPOOL concept may be employed to organize data, thus 

relieving the programmer from that arduous task. 
3. The clerical functions of program checkout are reduced 

considerably^ the programmer is required to do little more 

than code his program and insert environment data. 
U. The debugging aids are felt to be more than sufficient and 

are executed automatically, 
5o All output is in a readable form, thus eliminating 

cumbersome translation techniques generally required to 

understand the output. 

As noted above, the solution is only partial in that translation 
to computer language and code check on the intended computer will still 
be necessary. But it is believed that the time required for such checkout 
id.ll have been greatly reduced. The use of this system will undoubtedly 
prove to be a useful tool for the preliminary checkout of computer programs, 
even after the language translator and the computer for which they were 
written is available. 
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USE OF THK SYP.TKM RTTPWIRT T?TTMr"PTn»rc 



The two system support functions - creating a master conpool and loading a 
system master tape - will be performed prior to initial system testing, and also 
whenever an addition to, or updating of, the system master tape requires it. The 
Assem'Dle Master Compool (JAMCZ) and^ System Tape Loading (JMSTZ) Programs were written 
to perform these two functions, 

THE ASSEIJBLE MSTER COiMPOQL FUMCTION 
JAI-KZ may operate in elther_ oi. two modes,- Assemble or Reassemble: 

1. The Assemble Mode will. produce one to three conpools. If correct- 
able errors are found during the assembly process, an error table 
will be included with the conpool in error. All relevent informa- 
tion regarding the assembly will be printed out. The conpleted 
conpools, with or without errors, will be written onto a buffer tape. 
If no errors_ are found, this fact is communicated to the Test Con- 
trol Program. The System T^e Loading Program, may then operate 
and would transfer the couple ted conpoola to the new system sarl r 
tape. If errors were found, the Test Control Program will ri -1 ; .- 
ate JMSTZ,. and the buffer tape may be saved, for input to the Re- 
assemble Mode. 

2. The Reassemble Mode will process the tape produced by a previous 
operation of JAMCZ, and wiiich contains one to three con5)ools. At 
least one of tnese conpools contains errors to be corrected. Each 
conpool from the input tape will be examined for a table of errors. 
If none is found, the compool is transferred to a new buffer tape; 
if an error table is in the coiroool file, corrections are obtained 
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from, cards- in tlie dixect reader and placed in the proper entry of 
the cDii5)Ool. If no new errors are found and all errors in the 
error table are corrected, the conpool is transferred to the buf- 
fer tape. If a new error is. foiind,. or all errors in the error 
table are not corrected, a new error table is formed, and the corn- 
pool is transferred to the buffer tape. The Test Control Program 
is informed of the no-error or error results, and may, as in the 
Assemble Mode, operate JMSTZ for the no-error condition o Informa- 
tion printouts describe all. inportant operations of the programo 

INPUT 

1. Assemble Mode 

Input to the Assfimble. Mode consists, of. controL card, ident card, 
and data cards.. The controIL card is always placed in the direct 
reader. The ident and data, cards are usually, prestored on an in- 
put tape, but msv follow the control card in the direct reader o 

2. Reassemble Mode 

Input to the Reassemble. Mode consists., of. a. control card, a binary 
tape containing-one to three conpools, at least, one of which con- 
tains errors (these errors will be correctable for the mod of 
JAI-KZ), and correction cards with the same format as the Assemble 
Mode input.. The correction cards most maintain, a one-to-one cor- 
respondence with an. error table in. the. conpool to be correctedo 
The control and. data cards_ for the Reassemble Mode are always in the 
direct reader^^ never prestored. 
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3' Card Formats 
Date Card. 

The date card, is the first ir^)ut card required. It supplies the 
date used as. a part of the output page headings of a test. While 
its presence is not required for successful operation of the system, 
it should- he noted that the proper date will eliminate clerical con- 
fusion generally.- fQimd-.when. handling . successive runs of the same 
test. Its format is as follows: 



Columns 1-u 
Columns 7-8 



Columns 9-10 
Columns 11-12. 



DATE 

Current month coded numeric- 
ally — 01 = January, 02 = 
February, etc. 
Day of the month coded 
numerically. 
Year coded numerically « 



Assemble Master Conpool Control Card. 



Columns 1-5 
Columns 7-li^ 
Columns 13-lo 
Columns 19-2ij 
Column 2$ 



JAMCZ 

Ident of first coitpool 

Ident of second conpool 

Ident of third conpool 

Blank for Assemble Mode 

1-7 refers to which conpools, 

if any, have revisions in the 

card reader for the Eeassemble 

Mode 



1 - card revisions to. 

2 - card revisions, to 

3 - card revisions to 

conpools 
h - card revisions to 

5 - card revisions to 

conpools 

6 - card revisions to 

C0115300IS 

7 - card revisions to 



first conpool 
second conpool 
first and second 

third conpool 
first and third 

second and third 

all three conpools 
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Ident Card (See Figure 



) - This card will be used .to assign an identi- 
fication to the conpoolo 



Column 3 
Column 7 



Column 8 
Columns 9-10 



Columns 11-12 



Subsystem - This is a letter 

designation assigned according 
to the method of assigning 
subsystem designation as 
documented in FN-M)-71-lo 

C (Conpool) 

Model and Vernon Number » These 
are assigned according to the 
method of assigning models 
and versions as documented in 
FN-LO-71-1. 

Modification Number,, This is 

updated following each assembly 
of the Coii5)Ool. 



Item Card (See Figure 3) - This card is used to put item entries into 

the Conpool. 



Columns 1-Z 



Column 3 
Columns 7-12 
Columns ll|.-l8 



Columns 20-21 



Column 23 



Columns 2^-26 



Collate Number o This will facili- 
tate documentation o It will 
be used to help arrange the 
cards prior to their being 
printed out. 

I 

Item Tag 

Table Reference » This is the 
table in which the item is 
located o 

Item Coding. The following des- 
ignations for the codes are used: 

FP Floating Point (All 
Floating Point coded 
items are assumed to 
be signed and of maxi- 
mum machine register 
length o) 
FI Fixed Integer 
BH Hollerith 
MX Mixed Number 
ST Status 
AD Address 
Signed/Unsigned, For all Fixed 
Integer and Mixed Number coded 
items, this Column will have an 
«'S" if Signed or a "U" if Unsigned. 
Number of Bits, This is the number 
of bits including the, sign bit, if 
any. No figure will be found for 
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1960 



Coliunns 26-29, 
Columns 52-63 



Columns 65-70 
Columns 75-80 



Status or Floating Point coded 

items o 
Number oij-rac-tional BitSo This is 

for all Mixed Number coded items. 
Units. Units are entered here for 

the convenience of documentation. 

They will not be^ used in assembling 

the Conpoolo Abbreviations can be 

usedo 
Card Number 
See Ident Card 



Parameter Item Card (See Figure h) - This card, is^used to put parameter 

values into the Conpoolo 



Columns 1-2 
Column 3 
Columns 7-12 
Columns 20-21 
Column 23 
Columns 25-26 
Columns 28-29 

Columns 31-50 



Columns 52-63 
Columns 65-70 



Collate Niimber 

V 

Item Tag 

Item Coding (See Item Card) 

Signed/Unsigned 

Number of Bits (See Item Card) 

Number of Fractional Bits (See Item 

Card) 
Parameter Value.,o This is entered 

starting in. Column 31 according 

to the form specified in FN-LO-75, 

Section 2<,5» 
Units (See Item Card) 
Card Number 



Table Card (See Figure 



) - This card is -uaed to_ put. ts^ble entries into 
the Conpool, 



Columns 1-2 
Column 3 
Columns Z-ll 

Columns. 13-16 
Column 18 



Collate Number 

T 

Table. Tag. This, tag begins in Column 

7 for four and five character tagSo 
Maximum number, of entries in Table o 
Table Type.o If a table has a variable 

number of entries, enter "V"<, If 

it has a fixed number of entries, 

enter "R"o 

Status Card (See Figured) - This card is. used to reference statuses to the 

proper status items » Each status item card 
in the Assemble Conpool Deck is followed by- 
one or more status cards containing the al- 
phanumeric designations for tke item's statuses » 
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Columns 1-2 
Column 3 
Columns 7-12 
Columns 14-63 



Columns 6^-72 



Columns 75-80 



Collate Number 

S 

Item Tag 

Item Status Symbology. Starting in 
Column lU-, each alphanumeric 
designation of the Item Status 
is listed in the order in which 
they will ^pear in' the Conpoolo 
The status symbols are separated 
from each other by a blank column. 
There may be more than one Status 
Card for a status item depending 
■upon the total number of statuses 
for this item. 

Card Number.. The first six numbers 
will be the numbers appearing on 
the Item Cards. The last two 
numbers will vary. 

See Ident Card 



End Card - This card.is usedto deaoribe the.end_of the Assemble Coitpool 
Deck. 



Columns 3-5 



END 
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Assemble Mode Input Structure 



A« If all input is in the direct reader. 
1. Date Card 
2o AMC Control Card 

h- Mixed deck of item, table, parameter and status cards. (The order is 
not fixed except that status cards must follow the item they refer to.) 

$. End Card 

6o For up to two additional assemblies 3, h and 5 may be repeated » 

B. If input is prestored. 

1. Date card in direct reader. 

2. AMC Control Card in the direct reader. 

3o A prestored tape containing '♦A» 3, k, 5 (and 6 if there is more than one 
corapool to be assembled this run). 

Reassemble Mode Input Structure 

A. Binary input tape on C-3 containing Compool(s) to be corrected, 

B. Cards in the direct reader. 
1. Date Card 

2o AMC Control Card 

3. Crrrection Cards 
Ii. End Card 

(3 and h will be repeated for each compool on the input tape needing 
corrections .) 
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Mod. No. 



Version 



Model 



"C" Conpool ID. 



Subsystem 



Card Type "C" 



Q 

cc 

< 

u 

I 

UJ 

H 

ro 

LL 



nj 



Mod. No. 



Version 



Model 



tin" 



Subsystem 



Card No< 



Units 



No , of Fractional bits 



No, of Bits 



Sig/Unsigned 



Item Coding 



Table Ref . 



Item Tag 



Card Type "I" 



Collate No. 
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?:> Mod. No. 



K 



^ 



Q 

< 

U 
I 

iL) 
h 

H 

jj 
I- 

LU 
I. 

<r 



M 



Version 



Model 



Subsystem 



Card No, 



Units 



Parameter Value 



No. of 
Fractional Bits 



No. of Bits 



Sig/Unsigned 



Item Coding 



Item Tag 



Card Type "V" 



Collate No. 



Q 

< 

U 

111 

_1 



no 
O 

LL 



s 



jQ 



I 



N> 



Mod. No. 



Version 



I'bdel 



"P." 



Sub system 



Card No. 



Table Type 



Max. No. of Entries 



Table Tag 



Card Type »T" 



Collate No. 
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< 

u 

en 

h 



LL 






fe 



R 









X 



«M 



N 



^ 



<M 



Mod. No. 



Version 



Model 



»QH 



Subsystem 



Card No. 



Item Status 
Symbology 



Item Tag 



Card Type 



Collate No. 
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OUTHJT 



Tape 

Tape output of JAMGZ consists of one to three files on a buffer tape ■ 
one fxle for each Compool assembly. For an error free assembly, the file will ' 
contain three records: 



PTynnun 1 T-n-ciTm 



IlECOSD 2 - TABLE A 
RECORD 3 - TABLE B 



K correctable errors are discovered during an assembly, the file 
will contain an error record in addition to the above three. 

RECORD 1 - IDENT 

RECORD 2 - ERROR TABLE 

RECORD 3 - TABLE A 

RECORD h - TABLE B 
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MESSAGE PRINTOUTS 

Heading 

If the date card is missing from the test the Test Control Program 
will print 

NO DATE 

followed by 

ASSEMBLE MASTER COMPOOL. 
If the date card is present as the first card of the test deck, 

ASSEMBLE MASTER COMPOOL DATE 

will be printed, 

Compool Siiromary 

The program will produce an alphabetical list of all tables 
followed by items belonging to the table. No detailed description is 
given in this output, as this would duplicate the processing accomplished 
using the Baby Coii?)ool. Following this table and item summary is an 
alphabetical list of all value items. 

Non-error Printing 

A. Assemble Mode 

If a Compool has been successftilly assembled and transferred to the 
buffer tape, the program will print: 

COMPOOL (IDENT) ¥AS ASSEMBLED SUCCESSFULLY AIW IS NOW OU BUFFER TAPE A3 

B. Reassemble Mode 

1. If the program finds a Compool without errors in the binary input 
tape it will print: 

(IDEMT) COPIED WITHOUT CHANGE AND IS NOW ON BUFFER TAPE A3 

2, If a Compool has been corrected successfully, the program will print: 
(IDMT) CORRECTED SUCCESSFULLY AND IS NC¥ m BUFFER TAPE A3 
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Error Printouts 
A. Assemble Mode 

1. If a read check is encountered >diile reading binary tape, the program 
will print J 

■READ OFKEF ON A "5 pot^qtaot?^ twdtw 

2. If a write check is encountered while writing on a binary tape, the 
program will print: 

WRITE CHECK ON A3, CCffi-IPOOL OUTPUT TAPE 

3. If an item tag does not follow the specification in FN-LO-71, the 
program will print: 

(GOMTAG) IS AN ILLEGAL ITEM TAG 

The card with the illegal tag will be printed below, 

k. If a table GOMTAG does not follow the specification in FN-LO-71, the 
program will print: 

TABLE TAG BELO¥ IS ILLEGAL 

The card with the illegal tag will be printed below. 

5. If an error is found on any card, the card will be printed and the value 
of the column co\mter will be indicated. 

6. If more than one hundr^ cards are in error, assembly will be terminated 
and the program will print: 

TOO I4MI ERRORS TRY AGAIN LATER 

7. If the first card does not have a "C» punched in column 3, the program 
will print: 

NO IDENT CARD 

8. If the Ident on the Ident card does not match the Ident on the Control 
Card, the program will print; 

lUEilTS PRINTED ON CARD BELOw DO NOT MICH 

A printout of both cards will follow. 

9. If an item contains a table tag pionched in columns ih to 18, but this 
table has no defining card, the program will print: 

NO DEFINING CARD FOR TABLE (GOMTAG) IN ENTRY FOR ITSI4 (COMTAG) 
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10, If correctable errors were f o\md. during the assembly process and the 
Coii5)Ool was transferred to the ouffer tape, the program will print: 

COMPOOL (IDENT) CONTAINS CORHiSGTiiBLE StiRURS mD 13 NOW ON BUFFER TAP£ 13 

11, If errors are found which are not correctable for this mod of Jid-ICZ 
Reassemble Program, the program will print: 

D2CK FOR COl'IPOOL IDEI'JT— MUST BE ASSEMBLED OVER FOR ERRORS LISTED ABOVE. 
NO TRANSFER TO TAPE 

12, If a statTos item card contains no statuses and is not followed by a 
status card, the program will print: 

STATUS ITE14 NOT FOLLOWED BY A STATUS ITEM CARD 

13, If a status card has no statuses pimched, the program will print: 

STATUS CARD HAS NO STATUSES 

lli. If a status card is not preceded by a status card or a status-coded 
item card, the program will print; 

STATUS CARD NOT PRECEDED BY A STATUS ITEM CARD 

15. If the item tag on the status card does not match the item tag on 
the item card, the program will print; 

ITSl-i TAG ON STATUS CARD DOSS NOT MATCH ITEiyi 

B, lieasseioble l:od.e 

1. If a i-ead check is encountered while readiiitj but uinaiy u.yL, une 
l>TGi^'i±:i wl±± priiit; 

READ CHECK ON C3, COMPOOL INPUT TAPE 

2. If a write check is encountered while writing on A3, the program 
will print; 

VffilTE CHECK ON A3, COMPOOL OUTPUT TAPE 

3. If the ident of the Compool on the input tape is different from the 
ident on the control card, the program will print; 

(IDENT)A I^ D(IDEIIT) COIffOOL IDENTS DO NOT MATCH, CHECK YOUR CONTROL CARD 

ka If a correction card does not match an entry in the Elrror Table, the 
program will print: 

(GOfflAG) NOT IM THE ERROR TABLE 
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5. If an entry in the Error Table has not been corrected by a correction 
card, the program will prints 

(COMTAG) HAS NOT BEEN CORRECTED 

6, If any error is found during a reassembly attempt, the program will 
print the error (2,3,1; or 5 above) and also prints 

(IDMT) HAS NOT BEEN CQRRSCTSD, PLEASE SAVE OLD BUFFER- TAPS AI© 
AFTER CORRECTING MISTAKE INDIGiiTED START OVER AGAIN 
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Sample Output 

ASSEMBLE MASTER COMPOOL 
Ol/lU/60~ 

SUMMARY INFORMATION ASSEMBLE MASTER COMPOOLo 

TABLE COMll ITEMS 

ITEMAB ITEMAC ITEMAD 



COMPOOL IDENT 



ASSEMBLE MASTER COMPOOL 
Ol/lii/60 




TABLE C0M12 


ITEMS 


ITEMBA ITEMBB 


ITEMBC 



<^ ^. ^ i* a a aa^i 



ASSEMBLE MASTER COMPOOL 
Ol/lU/60 



Page 1 



XXXXXX 




Page 2 




Page 10 



TABLE COMI9 ITEMS 

ITEMGA ITEMGB ITEMGC .....,......,,,...,,... 

COMPOOL XXXXXX WAS ASSEMBLED SUCCESSFULLY AND IS NOW ON BUFFER TAPE A3c 




ASSEMBLE MASTER 
Ol/lU/60 



Page 11 



SUMMARY INFORMMTION ASSEMBLE MASTER COMPOOL. COMPOOL IDENT YYYYYY 



The remaining format is the same as for corapool XXXXXX, 



Figure 7 



Santple Output 



FN-LO-197 

1 February I96O 

Page 37 

THE SYSTEM TAPE LOADIHG FUNCTION 

The System Tape Loading Function can produce from one to three 
identical binary output tapes by combining files from three possible sources 

nf* QT TTiii'l +.pn'=>nTtc! -i r^-r\iTi*. Tnr^TTf Hq4-«^ r^r^-^ "U^ A -r^ 4-u>-» -P^-y^M « -p u^ . — s"-1 — / nrir^ 

— wjjiiuj.«aaiv^u^w ^^<pu.i/e .iaipu.L> U.CIOG1. ^cui wo xu i/iic x uXili uX uxiicu.y UcirCIiD ^(jOy 

or 701;, row or col\;Bnn), loaded directly or on prestored tape, and binary 
tapes o Input and output hardware assignments are preset but can be changed. 
Output tapes are identified by a three-character alphanumeric code. Com- 
pleted output tapes are accompanied by a table of contents, 

INPUT 

There are two categories of input to the System Tape Loading Function: 
Program Control Input which controls the output tape making operation and Data 
Input which is the material from which the output tapes are made. 

Ao Progran Control Input 

Program Control Input is always Hollerith-coded symbolic cards read from 

the on-line card reader in the following sequence: 

1« Date Card 

This card supplies the date which is used as a part of the output page 
headings of a test. While its presence is not required for successful 
operation of the system, it sho\iLd be noted that the proper date will 
eliminate clerical confusion generally found when handling successive 
runs of the same test. Its format is as follows: 

Columns 1-U DATE 

Columns 7-8 Current month coded numerically 

{01 = January, 02 = February, etc.) 
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Columns 9-10 Oay of month coded numerically <, 
Columns 11-12 Year coded numerically o 
Master Control Card ''See Figure 8) 

Columns 1-3 >BT 
The remaining columns of the card are used only when changes to the 
following preset environment variables are desired s 

Columns U-6 Identification code of the output 

tapes = 00)^0 

(The code is changed by inserting 
the desired three alphanumeric 
characters in the columns..) 
Columns 7^1x2 Input and output hardware assign- 

ments and their form are shown in 
the following charto 
Column I4.3 Three output tapes will be made,, 

(The preset number of outputs is 
changed by inserting the number 
desired in the column « Any nimiber 
greater than three will be inter- 
preted as threso) 
Changes in the preset hardware assignments are made by entering the 
name of the particular hardware desired in the appropriate six-column 
field indicated in the last column of the charto The first of the 
six columns indicates the form of the input or outputs 
B for binary tape 

D for BCD tape (binary cards prestored on tape) 
blank for binary cards 
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The second and third columns name a specific l/O unit in the following 
manners 

Tape unit DSC and tape unit number^ such as B2 
or D$, 

Card reader The letters RD^ 
The last three columns of the field are unused and xmst remain blank. 
Any six-column field left coii5)letely blank indicates that the preset 
hardware should be used. 



i\lame of 
l/O Source 


PRESET HARDWARE ASSIGNKMTS 


Card 
Column 


I/O Unit 


Form 


Intended Use 


Input 1 
Input 2 
Input 3 

Output 1 
Output 2 
Output 3 


Tape Unit Al 
Tape Unit M- 
Tape Unit A3 

Tape Unit B3 
Tape Unit C3 
Tape Unit D3 


Binaiy Tape 

Binary Cards 
(Prestored) 
Binary Taj e 

Binary Tape 
Binary Tape 
Binary Tape 


Old System Master 

Tape 
New Programs 

New Go Y "-'■'' 

j New 

i. System Master 

[ Tapes 

J 


7-12 
13-18 
19-2ii 

25-3J/ 
31-36 
37-U2 



Restrictions on hardware assignments? 

lo The card reader can be used only on DSC A, and only on 

Input 2o 
2e All inputs must be on the same DSC 

3<. All outputs must be on different DSC's, and different also 
from the input channels o 



FN-LO-197 
1 February I960 
Page UO 



Input Input Input Output Output Output 
12 3 12 3 




Figure 8 

Sang}le Master Control Card 

The following changes in preset environment variables are indicateds 

le Output ideatification code 001. 

2. Hardware assignments for Input 1, Input 3* Output 1, and 
Output 2 are changed to BA.3 (binary tape on drive A3), BA2, 
BBl and BCl respectively. Input 2 and Output 3 remain as 
preset, 

3« Two output tapes are to be madeo 
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3» Data Control Cards (See Figure 9 ) 

There are five possible coimnand words which can appear in colxmns 1 
through 6 of any Data Control Cards 

2UPS Reproduces from a binary tapeo 

MAKE Reproduces from binary cards o 

?0S Positions a binary tape to the beginning of the 

indicated file. 
POS ID Searches a binary tape for the file bearing the 
indicated identification tag, and positions the 
tape to the beginning of that fileo 
FINISH Indicates the End of Data Control Cards. 
Procedure ? In order to reproduce any section (number of files) from 
an input source, the Data Control Cards must indicate for that section: 

a) The input source (Input 1, 2 or 3) to be reprodiiced* 

b) The location of the first file to be reproduced. 

c) The number of files to be reproduced. 

The input source is indicated by making an entry in the appropriate 
six-column l/o source field to the right of the command word. 
Columns 7-12, 13-18 <, 19-214., and 25-30 correspond to Input 1, Input 2, 
Input 3, and Outputs j respectively. There is only one field for the 
three possible output tapes since they are always identical. AH 
command words and entries in l/o source fields m ust be left-,iustified. 

The location of the first file and the number of files to be re- 
produced are most frequently indicated by one of the following Data 
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Control 


Card sequences: 


a. 


A position 


card (POS o: 




GomBiand 
Word 


Appropriate 
I/O Source 

Field 


Example: 


POS 


5 




DUPE 


3 


Example : 


POS ID 


JAMCZ 



DUPE 



Sxang)le : 
Example : 



c. 



Example ; 
Example; 



Explanation 

Position input tape to the beginning 

of file #5. 

Reproduce files #5, 6, and ?• 

Position input tape to the beginning 

of the file with ID JAMCZ. 

Reproduce files JAMCZ, JAM3Z ♦ 1, 

and JAMCZ ♦ 2. 
A single production card (MiiKB or DUPE) with an ordinal number 
in the l/O source field, indicating the number of the one file 
to be reproduced. 

MAKE 8 Reproduce file #8. 

DUPE 827 Reproduce file #827. 
A multiple-entry production card which indicates the first 
and last files to be reproduced, spearated by a slash. 
DUPE 8/12 Reproduce files #8, 9, 10, 11, and 12, 
MAKE 1/3 Reproduce files #1, 2, and 3. 



Limitations: 

a. The card sequence POS or POS ID followed by a I^IAKE card is illegal. 
Only a DUPE (a binary tape) can be positioned. Binary cards must 
be loaded in the card reader in the correct sequence. 
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b. The raaxiraura number of files that can be input by any one of the 
preceding Data Control Card sequences is Ii2f23 decimal. An attempt 
to input a larger number will result in a "content" error. (See 
OUTPUT MESSAGES, below.) 
Example i POS 8 

DUPE li^2U 
is an illegal sequence. One possible correct sequence would be: 

PCS 8 

DUPE 1 

POS 9 

DUPE 1023 

Example : DUPE 1/1025 

is an illegal sequence. A correct one would be: 
DUPE 1/1023 
POS 102U 
DUPE 2 
Two additional Data Control Card sequences are available; 
1. The output tapes can be positioned by using a POS or POS ID card 
with an entry in the Outputs columns, 25-30. This may be helpful 
when the tape-making operation is interrupted, and it is desired 
to resume tiie operation using the partially made tapes rather 
than start all over again. The files that were successfully 
written on the output tapes can oe identified from the Table 
of Contents, It should be noted that if 5 card positioning 
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CoBimand/ Input / Input , Input / Outputs. 

Field/ 1 / 2 3 / / 

7 - ^ 7 



FINISH/ / / ^ / 



-7 T' 7 r r 

DUPE / / /111 / / 



_. ^ ^ 

MAKE / AQ / , 

J. . — : / ^ L 



/ 



-7 ^ T , 

DUPE / ^ /3 / / 



_ - y- 

POS ID ^ / /JAMCZ / / 



y ^ ^ 



/ / / / 

DUPE /5/7 / ^ / f 



/ 



Figure 9 
Sample Data Control Cards 
The following operations are indicated: 

1. Reproduce file #5, #6 & #7 from Input 1. 

2. Reproduce files JAMCZ, JAMCZ+1 and JAMGZ+2 from 
Input 3. 

3. Reproduce file #18 from Input 2. 
U. Reproduce file #111 from Input 3. 
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the output tapes is used, it must be the first Data Control 
Card following the Master Control Card, 
2, A MAKE or DUPE ALL Card, The letters ALL in a so\irce i'ield 
result in the reproduction of all files remaining on that 
source. In the case of a iJUPE ALL, this would mean all of 
the files beyond the reader head, and for a MAKE ALL, all of 
the cards still in the card reader (or all of the prestored 
files beyond the reader head). It should be noted that the 
ALL card can be used to make duplicate tapes if it is the 
only Data Control Card. 

jiput 1 
Example ; DUPE ALL Reproduce all files from 

Input 1 tape, 
U. End of Data Control Cards 

This is indicated by three cards; a FINISH card, followed by two com- 
pletely blank cards. Any card following the second blank card will be 
interpreted as a Data Input Card. 
B, Data Input 

The Systau Tape Loading Function will load output tapes from one to three 
simultaneous input sources. The preset hardware assignments for Input 1, 
Input 2, and Input 3 should be xised for an old System Master Tape, new 
programs, and new Goiapools, respectively. New programs are usually binary 
cards, while old System Master Tapes and new Corapools are always binary 
tapes. 
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1. Binary Cards 

Binary Data Input Cards can be in ^0k or 709, row or column binary 
format. The usual sources of these formats are as follows: 

SOS "punch absolute" on-line gives 709 row, 

SOS "punch absolute" off-line gives 709 column. 

SE9AP gives 70U row. 

SCRAM RB mode gives 70it row. 

SCHAli normal mode gives 701+ column. 
Notes Every SCRAM compilation results in a two-part binary deck, 
the first of which is a symbolic table, and the second the actual 
binary program. It is the second part of this deck which is used 
with JMSTZ. 

Only binary cards in column foimat can be prestored on tape. Row binary 
cards must be input directly through the on-line card reader, in which 
case the Master Control Card should indicate that the card reader will 
be assigned to Input 2 with the letters Rl) in columns 26 and 27, column 
25 remaining blank. 

If there is any question about the format of a binary deck, it can 
usually be resolved by examining the individual cards, since formats 
can be recognized by their characteristic punches or lack of punches. 
A binary card in one of the following formats must have all of the 
punches or blanks described below for that format in order to be 
legitimate. It should be noted that the names of the formats do not 
mean that the cards are produced by, or used on, any particular 
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machine. They are only the names of the formats, and confusing ones 
at that. 



709 Row Columns 1 & 11 have no punches in the 9"s row. 
Columns 10 ^ 12 have punches in the 9's row» 



10 Column Col\Mn 1 has no punches in the 12 's and 8's rows, 

has some punches in the word count (11, 0, 

1, 2, & 3's row), cffld 

has punches in the 7's and 9's rows. 



70h Row Columns 1 through 13 have no punches in the 9's row. 



70k Column Column 1 has punches in the 7's and 9's rows, but 

has no punches in the remaining rows of the 
column. 
Column 2 has no punch in the 12 's row. 



If a deck of binary Data Input Cards is out of order, it will be 
sorted by the Tape Loading Function according to card address. If 
there are any cards with the same address in a given input file 
(two or more data words assigned the same location in core), the last 
of these conflicting cards to be read in will be the only one to 
appear on the output tapes. 

The Data Input Deck must be composed of the following cards: 

a, A symbolic identification card using standard Hollerith code and 

in the following formats 

Columns 1=5 IDMT 
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Colvunn 6 The niJinber U, if the data cards following the 

identification card are in 70U format, or a blank 
if they are in 709 format. 

Colxanns 7-12 The identification tag (six letters or less, 

left- justified, with no imbedded blanks) of the 
binary cards which follow the identification card. 

b. One completely blank card. 

c. The one-file deck of binary cards. 

d. An "end-of-file" card which is completely blank except for: 
Col-uran 1 a 7 and 9 punch for a column binary input deck. 
Columns 10 & 12 a 9 punch for a row binary input deck. 

This group of cards (identification card, blank card, binary cards, and 
"end-of-file" card) represent a one-file input deck. Any additional 
input files that are to be used as Data Input should follow in the order 
in which they will be loaded on the output tapes. 
2« Files on Binary Tape 

There are two sources of binary tape inputs: 

a. Old Master Tapes (previously made by the System Tape Loading 
Function). Their formats are described in OUTPUTS, below. 

b. Output of the Assemble Master Compool Function. 
C. Deck Structure (See Figure IQ) 

A complete input deck for the operation of the System Tape Loading Function 
consists of the following order of Program Control Cards: 

1. Date Card. 

2. Master Control Card. 
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Program 

Control 

Input 




NOTE! 



The deck shown con- 
sists of Program Control 
Input Cards, followed by- 
two Jaoa Input files 
which were not prestored. 



Figxjre IQ 



Sample Input Jeck Struct;ire 
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3. Data Control Cards. 

U. Eiid of Data Control Cards. 
If there are any Data Input Cards in column format, they shoiold be pre- 
stored on tape prior to the operation of the System Tape Loading Ftinction. 
If the Data Input Cards are in row format, or the prestoring equipment is 
unavailable or out of order, the Data Input Cards are read throtigh the 
on-line card reader, in which case they should be placed directly after 
the Program Control Cards, and the Master Control Card should have the 
letters RD in columns 26 and 27, column 2$ remaining blank, to indicate 
that the hardware used on Input 2 is changed. 

Whether prestored on tape, or read through the on-line card reader, the 
Data Input Deck must have the following order of cards: 

1. The identification card, 

2. A blank card. 

3. A deck of binary cards, 
ii. An "end-of-file" card. 

5. Any number of additional files (in the order shown in 1, 2, 3> 
and k) above) in the sequence in which they are to be used by 
the Tape Loading Function, 

OUTPUT 

A. Files on Binary Tape 'See Figure 11 ) 

The primary function of the Systan Tape Loading Function is the production 
of new System Master Tapes. The number of output tapes produced is deter- 
mined by the number (1, 2, or 3) in column k3 of the Master Control Card. 
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If one tape is desired, output will appear on tape unit 33, if two tapes, 
on B3 and G3, and if three tapes, on B3, C3> and D3<> 

Output tapes will have the following formats 

1. A "load- tape- in to-core'» record which enables a systeia tb^e to ": jad itself" 
into core. Use of the output tape containing this record begins with the 
pressing of the "Load-From-Tape" Switch on the 109 console which results in 
the reading into core of the Test Control Program and transfer of control to it, 

2a An "end-of-record" gap. 

3. A two-word header record whose first word contains the identification tag 
of the data records which follow it. The second word contains ttie DSC 
command IU:tr' L,0,C where C is the number of words in the data record 
which follows it, and L is the starting location of that data record, 

U, An "end-of -record" gap. 

5, The data record whose identification tag appears in the first word of the 
preceding header record, 

6c An "end-of -record" gap (caused by a symbolic TCI) card or an END card). 

7, Any niuiuer oi additional data records, within the physical limitations of 
the tape, followed by an "end- of -record" gap as just described in 5 and 6, 
above , 

8, An "end-of -file" record which indicates the end of one program. 

9, An "end-of -record" gap, 

10. My number of additional files, within the physical limitations of the tape, 
each of which consists of the header record, an "end-of -record" gap, data 
records (each with its appropriate "end-of -record" gap), an "end-of -file" 
record, and an "end-of -record" gap as jiist described in 3, U, 5, 6, ?, 8, 
:. i I. ) , above. 
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Header record 



Header record 



"Load-tape-intc-core" record 



EOR gap 



IDENT 
lORP 



JMGZ 
Count Location 



EOR gaiD 



Data record 1 



EOR gap 



Data record 2 



EOR gap 



Data record 3 



EOR gap 



EOF record 



EOR gap 



IDENT 
lORP 



JPOTZ 
Count Location 



EOR gap 



File 1 



Data record 1 



EOR 



Em. 



Data record 2 



EOR 



E^R. 



EOF record 



EOR gap 



YITYIY 
777777 



EOR g^ 



EOF record 



h^ 



ile 2 



Logical End of Tape 



Figure 11— Sample Format of an Output Tape - The tane Sixov.Ti contains file JAMCZ with 
the "load-tape-into-core" record and file JPOTZ. 



FN-LO-197 

1 February I960 

Page 53 

11. A Logical End of Tape which consists of: 

ao A two-word record which contains the BCD registers of YYITYY and 

mm s respectively o 
b. An »end-of -record" gap, 
Co An »end-of-file" recordo 

MESSAGE PRINTOUTS 

During the operation of the System Tape Loading Function, on- and 
off-line statements are printed which are needed to control the program as well 
as indicate the current status of the operationo 

A. If the date card is omitted or contains an error, the following words will 
appear! 

NO DATS 
Bo The first line of output will be the words: 

SISTEI4 TAPE LOADING PfiOGRAM 
Co If the READ! light on the card reader is out and the card reader is selected 
by the Tape Loading Program, the console operator is asked to "ready" ttie 
card reader and depress the START switch on the 109 console with the words: 

CD RDR NOT READY * « READY AND HIT 3TRT 
This most often occ-urs when: 

a. An incomplete deck of Program Control Cards is placed in the card reader. 

b. The STOP switch on the card reader is accidentally depressed, 

D. The contents of all Program Control Cards (excluding blanks) will be listed 
in the order in which they are read. 
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Example ; >]ST001 

POSID JiU'ICZ 
DUPE 2 
i4AKE 3 

FINISH 

E. If there are any errors in the control cards, one of the following 
statements icLll appear to the right of the incorrect card's print-out: 

HAS CONTNT ERROR 
HAS LOGIC ERROR 
HAS SEQUTL ERROR 

F. If any errors are found in the control cards after they have all been read 
in, or in a Gompool prior to the operation of JI'iSTZ, one of the following 
statements will appear: 

I'iSTER COtiPOOL HAS ERRORS MOST WILL NOT HAKE TAPE 
CNTROL CilRiJS HAVE ERRORS MOST miL NOT 1-IAKE TAPE 
MSTER COJyiPOOL ANJ CONTROL CiuRJS HAVE ERRORS HOST WILL NOT MKE TAPE 

G. If any trouble is encountered during the execution of a read/write or 
input/output operation, an appropriate statement stating the operation in 
difficulty will appear, 

"tape X.ai 
^READER 

Where (a) is the name of the specific tape unit, 
H. As each file is written on the output tapes, its corresponding entry in the 
Table of Contents of the new Master Tapes will be printed. Each entry will 



(START Tread 

CAN'T < i WRITE OF 
[finish (POSTN 
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have the following form: 

FILE __(a)_ _ _(b)_ _ _(c)_ ON OUTPUT TAPES. 

Vftiere 

(a) is the ordinal number of the file on the output tapes. 

(b) is the identification tag of the file, 

(c) is the modification or version number of the file (program), 

lo Completion of a successfvO. tape-making operation will be signaled by the words j 
LOGICAL END OF TAPE ON OUTPUT TAPES 
SAVE TAPES (al |b_)_ X^I AND LABEL AS FOLLOWS 
IM VERSION _(d)_ 
Where 

(a), (b), and (c) are the names of the output units, 
IM stands for JOVIAL Interpreter System Master Tapes. 

(d) contains the output tape identification code. 

System Tape Loading Sample Problem 

Ao Problem 

Assume that the current System Master Tape with the identification code 001 

is to be iipdated. It contains the following order of files: 

lo Test Control Program, with the "load-tape-into-core" record as the first 

record o The program has the identification tag JTCPZ and modification 

number 003 o 
2, Interir-ter First Pass Program, JALLZ^l, 
3 & U. Twc Coi:ipooi.3j JCX003 and JCY00U, in a forgotten order. (Assume that 

tiie Taole ox Contents of i-iaster Tape 001 has been lost). 
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5. Assemble Baby Compool Program, JAi3CZ005. 

6. Data SimiiLation Program, JSTRZ001. 

7. Interpreter Second Pass Program, JOLLZ010. 

8. Data Processing Program, JDSIZ002. 

9. Assemble Mastei Compool Program, JidiGZ001, 

10. System Tape Loading Program, JMSTZ001. 

11, Logical find of Tape* 

Two new System Master Tapes are to be made from the tape described above, 
with the following changes: 

1. Conpool JCX0(2f3 is to be removed. 

2. Conpool JCX005, which is the only file on a binary buffer tape, is to 
be added directly after Con^jool JCJ00k» 

3. The Interpreter Second Pass Program, JOLLZ010, is to be replaced with a 
new version, JOLLZ011, which is a deck of J0k row binary cards pro- 
duced by the SE9AP System. 

The new master tapes will have the identification code 002, and DSC B is 
not operating. 
B. Procedure 

1, A Program Control Input Deck is prepared consisting of the following 
cards: 

a. A Date Card containing the date February 1, I960. 

b. A Master Control Card. 

Column Contents Explanation 
1-3 MST 
ii-6 002 The new master tape identification n\imber. 
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Column Contents Explanatio n 

25-3P BD3 Output 1 hardwaie is changed to U3 binary 

tape since DSC li is not operating. 

h3 2 Two output tapes will be made. 

The remaining columns of the card remain blank. Note that the hardware 
now assigned to both Output 1 and Output 3 is tape unit 03. This, it 
would appear, should result in a "content" error statement to the right 
of the Master Control Card printout during the operation of the Tape 
Loading Function, since it is impossible to place two tapes on one tape 
unit. However, since only two output tapes will be made (Column k3, 
above). Output 3 will not be used, and so no error will be indicated. 
If three output tapes were to be made using this hardware set-up, the 
"content" error statement would appear, 
c. Data Control Cards in the following order; 

Input Input Input 
123 

DUPE 1/2 

POS IDJCY003 

DUPE 1 

DUPE 1 

POS 5 

DUPE 2 

ViAKE 1 

DUPE 8/10 
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The sequence of cards shown above indicates the following operations: 
Position the current master tape to the beginning of file //I, 
and reproduce two files, JTGi'Z003 and JALLZ0j2fl. 

Position the current master tape to the beginning of the file 
JGY0j?53, and then reproduce one file. 

Reproduce one file, JCX005, from the new Coinpool buffer tape. 

Position the current master tape to the beginning of file #5, 
and then reproduce two files, JABCZ005 and JSTRZ001. 

Reproduce one file, JOLLZ011, from the on-line card reader. 

Reproduce files #8, 9, and 10 from the current master tape, 
JDSYZ0!2^2, JMiGZ001, and JJ-ISTZ^^l, respectively, 
d. 2nd of Jata Control Cards consisting of a FINISH card, follovred 
by two completely blank cards. TMs will result in the writing 
of a Logical Snd of Tape on the output tapes. 
2, A Data Input Deck is prepared consisting of the following cards: 

a. An identification card. 

Column Contents Explanation 
1-5 IDENT 

6 k The Data Input cards are in 70k forxoat. 

7-12 J0LL2 Identification tag of the following binary cards. 

b. A completely blank card. 

c. The deck of 70k row binary cards which represent the new version of 
the Interpreter Second Pass Program, JOLLZ011. 
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d. A row binary "end-of-file« cardj, containing a 9 punch in columns 10 
and 12 o 
3. The decks prepared in 1 and 2 above, are placed together such that the 

Program Control Input Deck is read first by the card reader, followed 

by the Data Input Deck. (See Figure 3) 
ii. The current ^stera Master Tape, 001, is placed on tape unit Al and 

the new ..'ompool buffer tape on tape unit A3. The combined deck of 

Control and Data Cards is placed in the card reader. Blank tapes 

are placed on tape units C3 and D3» 
5» The "Load From Tape" Switch is depressed. 
Output 

The operation of the System Tape Loading Function will result in the 
printout shown in Figure 12, and two output tapes with the format shown 
in Figure 13. 
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DATE i^20l6i2( 

MSTj^!2(2 

DUPE 1/2 

POS IDJCY00li 

DUPE 1 

DUPE 

POS 5 

DUPE 2 

MAKE 1 

DUPE 8/10 

FUnIISH 

FILE 001 JTGPZ 

FILE 002 JALLi 

FILE 003 JGI00]+ 

FILE 00U JCX^ 

FILE 005 JABCZ 

FILE 006 JSTHZ 

FILE 007 JOLLZ 

FILE 008 JDSYZ 

FILE 009 JAMCZ 

FILE 010 JMSTZ 



BD3 



003 ON OUTPUT TAPES 

001 ON OUTPUT TAPES 
ON OUTPUT TAPES 
ON OUTPUT TAPES 

005 ON OUTPUT TAPES 
i^l ON OUTPUT TAPES 
011 ON OUTPUT TAPES 

002 ON OUTPUT TAPES 
001 ON OUTPUT TAPES 



001 ON OUTPUT TAPES 
LOGICAL EiMD OF TAPE ON OUTPUT TA^^ES 
SAVE TAPES D3 G3 AND LABEL AS FOLLffiVS IM VERSION 002 



Figure 12 
Printout Produced in Tape Loading Example 

The printout shown includes Program Control Cards followed by the New Master 
Tape Table of Contents. 



File 

M.~. 



10 



11 
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P-.-.n+a^-hc 



Test Control Program, 



Interpreter First Pass 
Program, JALLZ001 



Compoolj JCY0jZiU 



Coirpool, JCX005 



Assemble Baby Compool, 
JABGZ005 



r 



Data Simulation Program^ 
JSTRZjZJ^l I 



Interpreter Second Pass 
Program^ JOLLZ011 



Data Processing Program, 
JDSIZiZijZi2 



Assemble Master Corr^sool 
Program, JAICZSZf01 



System Tape Loading 
Program, JI-STZ001 



Logical End of Tape file 



"Load-tape-into-core" record 

JTGPZ 
lORP 6067 76U0 
data record 
EOF record 



JALLZ 
lORP 25237 76140 
data record 
E^ record 



"jcyPT 

2U30 

U000 

2U30 word data record 

k0p0 word data record 

EOF record 

JCX005 
2300 
1025 

2300 word data record 
1025 word data record 
EOF record 



JABCZ 
lORP 755 76U0 

data record 
EOF record 



JSTRZ 
lORP 2570 76i;0 

data record 
______ EOF record 



JOLI.Z 

lORP it753 76U0 

data record 

EOF record 

JDSIZ 
lORP 31I43 76U0 

data record 
EOF record 



JAJEZ 
lORP 6067 76U0 

data record 
EOF record 



JM3TZ 
lORP 1200)?' 76Ii0 

data record 
EOF record 



777777 
YYYYYY 

EOF record 



Figure 1 3 - Format of Output Tapes Produced in Tape Loading Example c 
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USE OF THE JOVIAL INTERPRETATION FUNCTION 



The major function of the JOVIAL Interpreter System is that of 
interpreting (ioeoj translating^, executing, and testing) programs written 
in the JOVIAL langiiageo Certain basic concepts that are considered to be 
requisites for a testing activity are inherent in this functions 
1. System control to be maintained throughout, 
2o A method to be provided for the introduction of a controlled 

environment o 
3o All output to be in a form that allows maximaaa analysis and 
evaluation of the operation with a min-um\ffii of clerical efforto 

Interpretation of a program is perhaps one of the last steps in a 
cycle of eventso The system to be produced must be defined, requirements set 
forth and programs designedj all this being done prior to the actual pro- 
gramming and coding of the system programs^ The programming language employed 
in the production of SACGS is known as JOVIALo No attempt will be made here 
to fully describe the languagej it is suggested that readers be farailar with 
FN-L0-3U-25 by Jules Schwartz e Assuming that the cycle of events has pro- 
gressed to the point where the . JOVIAL program has been coded, the \iser or 
test designer is now ready to use the Interpreter Systems Certain major 
decisions mast be made prior to test preparation. First is the decision as 
to which COMPOOL should be associated with the testing of this program^ 
Several Master CGMPOOLS, reflecting different model or version data definitions, 
may be available at any one time and will physically be included on the JOVIAL 
Interpreter System Master Tapeo 

The process of choosing the applicable COMPOOL is a decision that must be made 
by the prograramero The second major decisiom available is the tracing mode 
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to be operatede Two modes are available » The first is an "automatic" mode 
which need not be designated on the Test Control Card, The second is a "fullM 
mode and must be designated on the card prior to testing. Choice of mode will 
be dictated by the problems discover®! in previous test runs. The assuu^jtion 
here is that the full trace mode will be chosen oray when insufficient in- 
formation is gained from the automatic mode, 

INPUT 

Input to a test is in the foim of punched cards. These may later 
be prestored onto tape for input into the computer, but must originate as 
cards from the test designer. Formats of all required cards are explained 
belQW in the order of their use, 

A. Date Card 

The date card is the first input card required. It supplies the date 
used as a part of the output page headings of a test, VJhile its 
presence is not reqiJired for successful operation of the system, it 
should be noted that the proper date will eliminate clerical confusion 
generally found when handling successive runs of the same test. Its 
format is as follows? 

Columns 1-U DATS 

Columns 7-8 Current month coded numerically ~- 

01 - January J, 02 = February, etc. 

Columns 9-10 Day of the month coded numerically. 

Columns 11-12 Year coded numerically. 
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B, Test Control Card 



This card is \ised to initiate a test and to define the option indicators 
that control system operation. 

Columns 1-6 Program Identification -> The 

\inique iuentification assigned 
to the JOVIAL=coded program» 

Columns 7-10 TEST - Card identification indi- 
cating that this is a Test Control 
Cardo 

Columns 13-18 Test Number - A sequential number 

assigned to this test used as an 
aid in identification of the outputo 

Columns 19-2U COI'IPOOL Idaitification - The identi- 
fication of the Master COMPOOL to be 
\^ed for this test will be encoded here^ 

Columns 25-28 FULL or blank - Type of tracing mode 

requested^ Automatic trace if left 
blank. 

Columns 31-36 STARSV or blank ~ Indicates that card 

revisiGn3 to the data simulation input 
data are a part of the input deck. 

Columns 37-i;2 POLREV or blank - Indicates that card 

revisions to the POL input data are a 
part of the input deck. 



Test ID Card 

This card is used to identify the input deck for a particular test and 
will be prestored if the test input is to be from tape. This card is 
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the first card of the test input deckc 



Columns 1-6 



Columns 7-12 



Colujams 1,3-60 



Program Identification - This field 
should be the same as columns 1-6 of 
the Test Control Card, If these 
identification fields do not match, 
the test will be terminated, 
TESTID » Card identification in- 
dicating that this is a TESTXjJ Card, 
Comments by the programmer = Any comments 
which tlie programmer desires as a part 
of the output heading, with the restriction 
that the programmer's name appear first. 
The comments will be printed exactly as 
written, thus necessitating the in- 
clusion of all spacing. 



n. .TfWTflT. <5+.a+<aTnon+ n=iT>H artA Tior^lr ir«-.-nmQ + 



J^>^\^Ak M \^J. Att/m V 



Experience on the part of the individual JOVIAL programmer will probably 
be the best teacher in the matter of statement, card, and deck construc- 
tion. At best, a list of general rules can be g:j.ven here. The remarks 
pertaining to the deck construction are reasonable accurate, but remarks 
pertaining to statement and card format are probably incomplete. 



Statement Format 

Single terms, such as variables, constants, operators, etc, which 
consist of consecutive strings of letters or numbers, must not have 
any spaces between the first and last character. 
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Where two consecutive entities of the type mentioned above appear, 

they must be separated by at least one space (eogo, SWITCH ALPHA 



a o e y o 



It is not necessary (although it might sometimes be desirable) to 
separate special characters (non- alphanumeric) from entities 
mentioned above and (under some circumstances) from each othero 
E;xai!5)le! AB = 3* (BC-GD) / (EF +GH) | In this statement ^ no 
spaces need appear,, 

Wherever one space is required, or permitted^ any number of spaces 
may exist. 

No implied multiplication is allowed. The expression (AB+BC) 
(CD ♦ EF) is illegalo It should be written (AB *BC) * (CD + EF)o 

For Hollerith- type Constants, the number of characters within the 
parentheses must agree precisely with the number stated outside 
the parentheses. A blank is a legal Hollerith character and should 
be included in the count, 

2. Card Format 

Coding can begin at any column on the card. 

Coding can stop at any column on the card, but must not extend be- 
yond column 660 
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«.-,>-.^. +V-. .-.v. ,,««. „4.^i., „^4- 3 

Example; The following "cards" 

For I=NUMB$ BEGIN XI (|l$) =6$ AB ($I|) =SZf$ 

OPQ (III) =1 I END 

are eq^livalent tos 

FOR I = NUl-IBl 

BEGIN 

XI (III) « 61 

AB (III) = 

OPQ (III) - II 

Em 

A statement may continue for as many cards as necessary. The 
end of any one card, however, cannot be the middle of a single 
entity such as a variable name, etc. 

Deck Format 

The first card 2,0. any deck must be a card beginning with the 
declarator, START. Following this declarator, there can be no 
other JOVIAL statement. Any remarks, preferably program name, 
date, etce, should be added, since this card is logged on the 
printer when recognized. 

All variable declarations except those for procedures must follow 
the START card and precede the first dynamic JOVIAL instruction. 

All procedure variable declarations must precede the first pro- 
cedure dynamic instructions. 

The last card in the deck must have the operator TERM followed by 
the symbol »$" or a statement label followed by the symbol »|". 
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If the TERM is not followed by statement label, the first operating 
instruction is considered to be the first JOVIAL dynamic instruction^ 
If it has a label, then the statement having this label will be con- 
sidered to be the first dynamic instruction. 

Other JOVIAL statements may precede the operator TERM on the same 
card, but none can follow, 

NOTE 

Here again it should be noted that a complete description of the 

JOVIAL language and its usage is contained in FN-LO-3i;-2, 

E. Card Input to the Data Simulation Program 

The main inputs to JSTRZ come from punched cards inserted via prestored 
tape or the card reader. Normally, system design specifies all inputs to 
be prestored, but in an unforeseen occurrence, such as failure of peripheral 
prestoring equipment or the like, the card reader is used to initiate the 
input. 

There is the option, however, of having cards read in via the card reader 
when there are to be additions, deletions or changes to the data already 
prestored on tape, JSTRZ will be informed when to process card reader 
revisions by testing an indicator set by JTGPZ. Should a great number 
of additions, deletions, or changes have to be made, a new prestored 
tape must be generated, or in the case when there are many tests 
sequentially stacked on the prestored tape, the individual test in 
question may be bypassed at the programmer's discretion. 
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Card Format (See Figure lU) 

Each input card contains information necessaiy to generate one iteajio 

This information is punched in fixed fields as follows; 

Column 2 = "S" (JSTRZ Indicator) - An optional character used solely 

for identification pxirposes. 

Columns S'-ll = Entry Value - A decimal number indicating the relative 
position in a table in which an item is to be stored. The oatry 
value is right- justified, i.e^j the least significant number must 
be in column U, Leading zeros are not mandatory, but if used will 
not hinder the output. Where the entry value is zero there need 
not be any punches in the appropriate columns. 

Columns 13°'l8 = Tag ~ Ranges \ap to six characters depending on the type, 
IT2M - From four to six characters composed of, and 
identified by all letters, 

and identified by the following; three letters 
and one digit j three letters and two digits, 
(Tagless item inputs are presently not being 
considered for is^^lementation into the Interpreter 
^stem Checkout, However^ the capacity to pro- 
cess such a type has been installed in JSTRZ, 
Further clarification on its use ar;id makeup is 
explained directly below under "Item Value,") 
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Columns 25=U0 = Item Value =■ May be one of several forms , deoending 
on the t3noe of coding specified in the Baby COMPOOL. The form of 
the item value must be compatible with the type of coding for the 
particular item tago 

lo ST (Status) = Expressed as alphanumeric characters ranging from 
one to six characters. First character must be punched in 
column 2^0 If blanks are desired j an absence of a punch in 
the required columns is necessarjo Machine format will show 
characters to be left -oriented with blanks in unused positions o 

2o FP (Floating Point) ■= Expressed either as signed or unsigned 
decimal nvimberso A decimal point is mandatory on the data card 
to distinguish between floating point and non=floating point 
numbers. It is possible to express an FP coded item value as 
a multiple of ten using the "$$** character as the base ten. 
For examples 

o272$$2 - o0272$|3 - 272041-2 - 27o2 

3« FI (Fixed Integer) = Expressed as a signed or unsigned decimal 

integer. No decimal point is mandatory^ if one is used, the value 
will be converted erroneously. The '*$$** character may be im= 
plemented with this type and if used must be followed by "A0"o 
If the latter notation is not used ^i the value will be converted 
erroneously. Example of proper formats 

27200 « 272$$2A0 = 2720000$$-2A0 

ho BH (B=coded Hollerith) ■= Expressed as alphanumeric characters 
ranging from one to six characters. Machine format will show 
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-ii—- ^ - - — - — - — ' — — X xgii w 'v'i. Xwii Uw'u, »-L uxx pi w wwvA^Xig "ciUHo rxxEJu 

character must be punched in column 2^o 
^o MX (Mixed Fractions) = Expressed as either signed or unsigned 
decimal numbers,, They may be expressed as powers of ten using 
the •»$$» character., Here again, as in FP^ the decimal point is 

of the binary point » This is accomplished by indicating the 
number of bits to the left of bit position 35 where it is desired 
to place the binary point „ This number must be the same as the 
value contained in point position in the Baby COMPOOL for this 
particular itemo In the case where the numbers differ, the 
value in the COMPOOL is used., The significant character used 
to indicate the positioning of the binary point of an item is 
''A**. If the "A** is omitted in a mixed fraction value, the con- 
verted result will be erroneous. In the case where the ''A^'* is 

indicated, the Mnarv nnl n+. tri IT hm nosH +.-^ nn»H q+ K-i + -JcT ^y^a «n 

fractional parts will be losto For examples 

2720,A3 - 27o2$$2A3 » 2720J^4|-2A3 
6« AD (Indirect Addressing) = This model of JSTRZ is not equipped 

to process this type of item codingo 
7.. Tagless Item - In octal fraction form (twelve octal digits). 

To simulate such a type, the actual octal representation of what 

is to aooear in the appropriate register of the table indicated 

by the entry value must be punched consecutively in columns 2^ 

through 36 inclusive., 
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Order pf Input 

A pertinent procedural prerequisite to JSTRZ is the order of inputo 
Due to the dual-processing of both the initial conditions and the 
expected results of a test, a differentiating element is essential in 
order not to confuse one meaningful factor from the other. Consequently 
the manner in which this input data is received by JSTRZ must be com- 
patible with the predetermined forraatj otherwise, an erroneous test 
will result without the program being aware that it is in error » 

FORMAT 

Esqpected Results (optional) 

"MUij;" Card (Columns 7-10) (required with 
expected results) 

Initial Conditions 

"END" Card (Columns 7-9) 
Each individual test does not necessarily have to include expected 
results. This is an optional featxire used when it will benefit the 
final processing of the test results. When such an input is incor- 
porated in a test, the data cards must be terminated by an "MDE" 
card, Failxire to inclxide an "SNDE" card will result in the proces- 
sing of both the expected results and the initial conditions as 
one meaningful input. Following the "ENDE" card are the initial 
conditions, terminated by an "END" card. Absence of an "END" card 
will cause a machine hang-up. 

Card Reader Rev isions 

When there are additions, deletions, or changes to input data on the 

prestored tape, the card reader is utilized as a medium of receiving 
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such input information. Here again, as on the prestored tape, the 
predetermined, format is essential to be coiqpatible with the test 
structure. 



Possible cases when using the card reader: 
1. INITIAL PRESTORED TAPE SETUP 



CARD READER SETUP 



expected 
results 


\ 


1 

"SNDE" 








initial 
conditi< 


Dns 


\ 






"END" 





"ENDE" 



initial 

condition 

changes 



"iiND" 



Here there are some expected results in the test and there are no 
changes to these, but there are some changes to the initial conditions, 
The first card in the card reader mxist be an "ENDE" card, followed by 
the changes to the initial conditions and terminated by an "END" card. 



2. INITIAL PRESTORED 

TAPE SETUP 



CARD READER SETUP 



expected 
results 


\ 




"EIWE" 


\ 








initial 
conditio 


\ 
ns 


\ 






"END" 





expected 
results 
I JCihaa£eS- — 



"ENDE" 



"END" 



Here there are some expected results in the test and there are changes 
to these, but there are no changes to the initial conditions. The first 
set of cards in the card reader must be the changes to the expected results, 
terminated by an "ENDE" card and followed by a single "END" card. 
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INITIAL PRESTOESn TAPS SETUP 



expected 
resiilts 



»»ENDE» 



not 

used 



initial 
conditions 



"END»» 



Here there are expected results in the test, but there are changes 
neither to these nor to the initial conditions. In this case there 
need not be any cards in the card reader. 



h, INITIAL FRESTORSD TAPE SETUP 



CARD READER SETUP 



expected 

results 


— \ 




"ENDE" 










initial 
condition 


s 


\ 






••END" 





S3q)ected 

resiilts 

changes 



»»EMDE« 



initial 
condition 
hanees 



»END» 



Here there are some esqjected results in the test and there are changes 
to these and also changes to the initial conditions. The first set 
of cards in the card reader must be the expected-residts changes, 
terminated by an »ENDE«» card, followed by the set of initial condition 
changes, tenninated by an '»EIffi» card. 



\ 
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5. INITIAL PRE3T0RED TAPE SETUP 



initial 
conditions 



"END" 



CARD READER SETUP 
not 
used 



Here there are no expected results in the test and there are no 
changes to the initial conditions. In this case there need not be 
any cards in the card reader. 



6. INITIAL PRESTORED TAPE SETUP 



CARD RMDM SETUP 



initial 
conditions 


\ 




"END" 





initial 

condition 

changes 



"END" 



Here there are no expected results in the test, but there are changes 

to the initial conditions. The first set of cards in the card reader 

must be the changes to the initial conditions, terminated by an "END" 

card. 

Note Is Wiere no expected results were utilized in the initial com- 
position of the test, it is impossible to insert such data 
via the card reader. The only way to adjust this additicai to 
the test is to prestore all the input data over again 

Note 2: To delete a simulated value, it is necessary to include on 
the data input card in the card reader the entry value, the 
COMTAG, and a zero in column 25. 

Note 3! When there are to be revisions to prestored tape data, JTGPZ 
is instructed to set Sense Bit 8 from information inserted 
on the Test Control Cardo Ihis latter case is concerned 
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■wi"bh GoliJMis ii.9— "dL. o£ the card. If thsrs a.r6 r6Vi.sx'^"s- 
STAREV is punched in these columns. If there are no re- 
visions, these colunns are left blank, 

F» End of Test Card 

The Sad of Test Card is the last card of the input deck and signifies 
to the Test Control Program that there is no further input associated 
with this test» This card is always placed in the card reader. 
Columns 1-6 ENDTST 

G. End of Logical Tape Card 

The End of Logical Tape Card is required to be the last card in the input 
deck if the input deck is being prestoredo This card is required to signify 
that this is the logical end of the prestored input tape and is always coded 
as follows s 

Columns 1-6 YYYYIT 

Columns 7»12 777777 
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Deck Structure 



The sequence of operation of the subprograms that interpretive ly operate 
a JOVIAL Program require that the input data be arranged in a definite order, 
A test rtin will generally consist of several individual jobs. The control cards 
are always entered through the card reader, while the data inputs (JOVIAL Deck 
and Data Simulation Deck) may be entered from the card reader or prestored tape. 
Data input entry mode may not be mixed in a test run. Sense Switch One will be 
set to On (depressed), when the data input is from the card reader. 

The order of input, if from the reader, will be as follows: 

1. Date Card 

2. Complete Data Input Decks for each job to be run, the cards being in the 
following sequence: 

a. Test Control Card 

b. TESTID Card 

c. JOVIAL Program Deck 

d. Data Simulation Deck 

e. ENDTST Card 

3. Complete decks as (2) above for each job. 
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The order of input, if prestoredj will be as followsi 
1. In the card reader 

a. Date Card 

b. Sets of cards for each job to be run, the cards being in the 
following sequence. 

1) Test Control Card 

2) JOVIAL revisions (if applicable) 

3) Data Simulation revisions (if applicable) 
h) ENDTST Card 

c. Sets of cards as (b) above for each job. 



2. To be prestored 

a. Decks of Data Input Cards for each job to be run, the cards being in 
the following sequence: 
1) TESTID Card 
2.) JOVIAL Program Deck 
3) Data Siitiulation Deck 
h) Blanlc Card 
Decls as (a) above for each job. 



Co End of logical tape card. 
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Variations and rules for structuring the JOVIAL and Data Simulation Input Decks 
are discussed in more detail in the preceding section of the Manual. 
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OUTPUT 
Message Printouts 



Message printouts are used by the JOVIAL Interpreter System as a means of 
communication with the system user. The messages are divided into two 
categories. The first category contains those messages that are required 
for the computer operator as an indication of hardware-type errors and com- 
munication of the name of the system sub-program currently operating. 

The second category contains all of the messages that are printed off-line 
as an integral part of the system's output. This category also includes 
the messages from the first category to facilitate understanding by the 
system user of any machine or hardware difficulties that may have been en- 
countered during the running of a test. 

A complete listing of the message printouts that may result from system 
operation follows. A description of the reason for the generation of each 
message is also included. The sequence of the following list approximates 
the sequence in which the messages might be output from the system. 

A. The following messages may be generated during the operation of the 
Test Control Program prior to the initiation of a given test, 
1, NO DATE 

This indicates the omission of a date card in the card reader, and is 
printed from communication registers DATE and DATE+1. 
2o ERROR IN CARD, IMAGE BELOW 

If a JTCPZ input card was not of the proper format, this message is 
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printed out, followed by the actual card imageo 

3. TEST CONTROL CARD ICESSING 

Since a test cannot be initiated until a matching of program identi- 
fications occurs, this message denotes the source of eCT:'or as opposed 
to an actual identification raismatcho 

k. TEST DECK ID DOES NOT MATCH CONTROL CARD ID 

When a mismatch of program identifications between these two cards 
occurs, this message is written, 

5. NO TEST ON TAPE CORRESPONDING TO CONTROL CARD ID 

If the test (JOVIAL-coded program) is on prestored tape, and the 
SEARCH subroutine of JTCPZ cannot locate this program, this message 
is written. 

6. NO BACK MCRO 
ILLEGAL BACK OPERATION 

One of these two messages is generated within the SEARCH subroutine 

whenever it cannot position the tape to the program identification 

record after having obtained a matching of program identifications. 

All output messages denoted above will appear both on- and off-line, 

to facilitate tape handling by the computer operators, and to give 

a "permanent" message on the DLO tape as an aid in future system 

operation. 

7. LOGICAL END-OF-TAPE 
TAPE UNIT UNASSIGNED 
NO READ MACRO 

THREE UNSUCCESSFUL TRIES 
ILLEGAL EOF 

TAPE NOT ASSIGNED ON WREOF 
CANNOT ^JRITE EOF ON DLO 

The above messages will be generated by JTCPZ whenever the 
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input-output routines are rendered non-oper&tive. The appro- 
priate error message will appear under that program currently 
operating, thus localizing to some degree the source of error. 
8. UNABLE TO READ IN ABOVE PROGRAM 

This message is generated when the prncram ip r,n<=,=+-i^r, «^v,«^+ 
be located on the tape by the SEARCH subroutine. 
B. The following messages may be generated during the operation of the 
First Pass of the Interpreter Program. 
INTERPRETER FIRST PASS 

Generated by the Test Control Program and printed for identification 
of program operation, 
UNABLE TO LOCATE {4ASTER COMPOOL 

Generated by the Test Control Program when the SEARCH routine cannot 
locate the Master Coirpool on the Master Tape. 
Two types of output are printed by JALLZ. One is the START card, which is 
logged in its entirety as soon as it is read in. The other output available 
to the user consists of error messages. The format of the message is usually 
a function of the particular section of JALLZ from which is emanated. Except 
for those messages which are explicit and complete in their printed form, 
messages are given a unique reference number. The following discussion will 
include a list of these messages and their corresponding reference numbers 
(where applicable). Where it seems desirable, a fairly complete description 
of how the error is detected will be given. 

In almost all cases, the existence of one or more of these messages will 
indicate that the program will not be tested any further. The only recourse 
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the user has is to repair his errors and try again. 

Error messages ;d.ll be described under the particular section of the program 
which produces them. A description of these sections is included in 
"Functions of JALLZ." (FN-LQ-201) 

Errors of Section A 

The errors of this section will be printed out in the following formats 

"MESSAaE STATEIENT U3EL +XXXXXX REFERENCE XXX" 
The messages and their respective reference numbers and explanations are 
in the following listo 
"ILLEGAL FIRST WORD" 

21. First significant word ^ ' is non-alphanumeric first significant 
word must be alphanumeric » 

22. First significant word ^"""^ is illegal JOVIAL terminology. 

23. First significant word ^ ^ has an illegal character following it. 
2ko First significant word ^^ forms an illegal combination with word 

following it. 



(1) First significant word is not necessarily the first actual word of the 
statement. For example, a statement label preceding an "IF" statement 
places the first word, "IF", in a second word position. 



FN-LO-197 

1 February I96O 

Page Q$ 



"EXCESSIVE ¥OHD LENGTH" 

2^0 Word is more than six consecutive alphanumeric characters, 
"ILLEGALLY FORIffiD STATE!4MT" 

260 Illegal use of decimal point in this statement. Decimal point is 
used only- in constants and following leading statement label. 

27. Illegal character following label. Itist have dollar sign, indicating 
end of statement, or bracket. ^ ' 

28. Unrecognizable character for JOVIAL terminology found. 

29. Should have set {^) at this point, but was not found. 

30. Found comma, yet ue are not in a "FOR" statement nor can comma be 
interpreted as parameter separator at this point, 

31. Illegal to have equal sign at this point, 

32. Statement has excess of words following legitimate portion of statement. 
33« Illegal for status value type of operator to be first significant word 

of statement, 
3ko Illegal character in status value type of operator. Should be of form, 

V( STATUS), 
"ILLEGAL CONSTANT" 
360 Have accuracy factor twice in same constant. 



(2) Check hardware language for bracket. 
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37.. Illegal letter found in constant. Only letters A, accuracy, H, Ho 
Hollerity, and E, exponent, are allowedo 

38, Letter H found, but is illegally poisitioned in constant. 

39. Hollerith constant more than six characters long, 

liO. Right parenthesis on Hollerith constant is either missing or is 

illegally poisitionedo 
Ulo Constant should be integer in this case, but is not an integer,, 
I42, Alphanumeric word and constant forin an illegal combination in this 

statement, 
"ILLEGAL VARIABLE" 
U3, Variable is an illegal length or has an illegal character contained 

within ito All variables must be from tiw to six alphanumeric 

characters, beginning with a letter, 
UU, Variable is followed by an illegal character. All variables in this 

case must be followed by a right parenthesis or, if a subscript 

follows, by a bracket, ^ '' 
k$o Illegal character follows this variable. Variable starting statement 

must have set (=) following it, 
Ii6. Illegal subscripted variable poisition. Subscripted variable is used 

instead of variable. However, program will be compiled coi-rectly. 
"ILLEGAL SUBSCRIPT" 
klo Subscript is illegal. Subscript must be either a single letter or an 

integer. 
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48. Subscript is follo^red by an illegal character. All subscripts in this 
case must be followed by a bracket ^^^ or, if increment or decrement 
follows J, by a plus or minus sign, 

1|9. Subscript is incremented or decremented by a non-integer. Only integer 

50. Subscript is illegal. Only can have single letter in this case. 
"ILLEGAL ENTHI OPERATOR" 

5lo Entry is followed by an illegal character. Only set (=) can be used 
following entry, 

52, Entry is set illegally. Entry may be set only to another entry or to 
zero, 

"ILLEGAL bit/byte OPERATOR" 

53. Bit/Byte subscripted position is followed by an illegal character. 
This initial position must be followed by a bracket or, if end 
position follows, by a comma, 

$\\, Bit/Byte final bracket is folloxred by an illegal character. Left 

parenthesis and variable are expected, but left parenthesis is missing, 
%,, Illegal Bit/Byte subscripting. Subscript of Bit/Byte word must be 

single letter or integer, 
"ILLEGAL STATEMENT LABEL" 
56, Illogical to label this type of statement label will be deleted. 

However, program will be con^iled correctly unless transfer is made 

to this label, 
57o Label is illegal. Label must be two to six alphanumeric characters, 

beginning with a letter. 
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"ILIEGAL BEGIN OPERATOR" 

58. Illogical to precede this statement with a "begin" operator. However, 

program will be compiled correctly as long as there is a compensating 

"MD" operator following « 
59 » Illegal to precede this statement with a "BEGIN'^ operator, "BEGIN" 

will be deleted and con^iling will continue, 
"ILLEGAL SWITCH'* 

60, Label of switch is less than two alphanumeric characters. Label must be 
two to six alphanumeric characters beginning with a letters 

61, Illegal character following switch label, Ifost have set (=) for numeric 
switch and left parenthesis for status switch following switch label, 

62, Illegal character following status item. Should have set (=) at this 
point, 

63, Illegal character following set (=), Should have left parenthesis at 
this point, 

6U. Illegal for status value to be special character, I&ist have number or 
alphanumeric word as status. Can use Hollerith to indicate special 
character, 

65, Separator between status value and switch branch label is illegal. 
Should have equal sign (=) in hardware language. 

66, Illegal switch branch label. Label must be two to six alphanumeric 
characters beginning with a letter, 

67, Illegal character following switch branch label. Mast have comma or 
right parenthesis at this point. 
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"ILLEGALLY SIGNED EXPRESSION" 

680 Illegal to precede left parenthesis with arithmetic sign. Sign will be 
ignored and program will continue to be con^jiledo 

69, Illogical to have a series of arithmetic signs. Correct arithmetic sign 
..^x^ ^e v^v^iajjautvj. anu. prugrara wij.x continue -co be con^iiledo 

"ILLEGALLY FORMED STATEMENT" 

70, Illegal word or character following alphanumeric word, 

71, Illegal word or character following arithmetic sign. 
72o Illegal word or character following left parenthesis. 
73, Illegal word or character following right parenthesis, 
7h» Illegal word or character following relational operator, 

75. Illegal word or character following logical operators s AND, OR 

76. Illegal word or character following dollar sign. 
77 o Illegal word or character following up arrow, 

78, Illegal word or character following down arrow, 

79, Illegal word or character following value type item. 

80, Illegal word or character following logical operator, NOT, 
31, Illegal word or character following constant. 

"•ILLEGAL FOR STATElffiNT" 

82. Illegal character following subscript. Should have set (=) following. 

83, "ALL" type of "FOR" statement recognized. Should have item enclosed in 
parenthesis following the word "ALL", but was not found. 

8I1, More than two commas found in "FOR" statement. 

87, Comma not found following »B" factor of "FOR" statement. 
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"ILLEGAL PROCEDURE STATEMENT" 

88, Procedure label is illegal. Label must be from two to six alphanumeric 

characters beginning with a letter, 
"ILLEGAL VARIABLE DEFINITION" 
89i Illegal position for item/table definition statement. All definitions 

must be at beginning of program or, if procedure variable definitions, 

at beginning of procedure. 
"TABLE LENGTH EXCEEDED" 

90. Constant table exceeded. Storage of succeeding constants will be 
stored at start of constant table once again, 

91. Subscript table exceeded. Storage of succeeding subscripts will be 
assigned duplicate relative positions at start of subscript table 
once again, 

92. Bit/Byte table exceeded. Program unaffected, 

93. CAT table exceeded. This statement rejected. 

Errors of Section Al 

The standard format for an error printout of Section Al is the following: 

"VARIABLE DEFINITION ERROR N" 
i^vhere N is the reference number. Listed below are the reference numbers, 
together with the associated error types, 
9$, Undefined Variable - 

A referenced variable has not been previously defined by the 

program, and is not listed in the GOMPOOL. 
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SS^ Duplicate Definition - 

The variable defined by the declaration has been defined pre- 
viously by the progranio 
97. Variable Definition Limit Ebcceeded - 

iaiS uOuau. nuitiuer of variables defined by the program and CCMPOOL 
defined variable referenced by the program exceeds system capacity, 
980 Status-item Value Limit Exceeded - 

The total number of status values for all program defined status items 
and COMPOOL defined status items referenced by the urogram exceeds 
system capacity, 
39, Identical Table Limit Exceeded - 

The number of Identical Tables defined by the main prograjn and any 
one procedure exceeds system capacity. 
100 Item or Table Declaration does not, end \<i.\h. % 
101. Table Name Format Error 
102 o Table Type Format Error 
103. Error In Table No. of Entries 
lOUo Identical Table name Format error (No, characters <3) 

105. Illegal Identical Table - 

No table has been previously defined (or is listed in the COMPOOL) 
to which this table can be made identical, 

106, No End to Table - 

The end bracket which terminates definition of items with a 
table is missing. 
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107. Item Name Format Error - 

108. Item Type Format Error - 

109. Undefined COMPOOL Item - 

A C0I4P00L defined item referenced by this table is now tmdefined 
because its table has been redefined by the progra^n as other 
than a table, 

110. Status Item Has No Values - 

111. Status Item Has Too Many Status Values (> 65) - 

112. Error in No, of Bits or No, of Bits to Right of Point - 

113. Signed/Unsigned Error - 
llii. Parameter Item Value Error - 

115, Illegal Item Value in Table of Constants - 

116, Too Many Constants in Table of Constants 

117, No END to Constant List - 

The END bracket which terminates a list of constants is missing, 

118, Procedure Heading FoiTnat Error - 

119, Procedure Dummy Parameter is Undefined - 

120, Procedure DumnQr Parameter Illegally Defined - 

As parameter item, status item, table, or item within a table. 
Errors of Section B 

The error printouts logged by this section are considered to be descriptive 
enough so that further description of them in this docttment via nxmbers appears 
unnecessary. Following is a list of these error messages. 
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All error messages are coirposed of two printed lines. The first line is. 
"Statement Label XXXXX rejected by ILT analysis." The second line is any 
one of the following foxirteen specific messages? 

"THE CARD ANALYSIS TABLE IS EMPTY" 

"THIS SUBSCRIPT IS CURRENTLY IN USE" 

"THE PROGRAM HAS THE FOLLOWING NUMBER OP EXTRA BEGINS" 

"CANNOT TEST AN INACTIVE SUBSCRIPT" 

"SWITCH DECLARATION IS INCORRECT" 

"PROCEDURE DECLARATION OTTHIN A COMPOUND" 

"THIS END HAS NO BEGIN FOR IT" 

"STATEMENT liAS AN INCORRECT OPERATOR" 

"SUBSCRIPT NOT SET BY A FOR STATEMENT" 

"INTERMEDIATE LANGUAGE TABLE EXCEEDED" 

"STATEMENT LABEL TABLE EXCEEDED" 

"ACTIVE FOR STATEMENT TABLE EXCEEDED" 

"SWITCH TABLE EXCEEDED" 

"SixlD TABLE EXCEEDED" 
Errors of Sections Bl and B2 

If any errors are detected by either Sections Bl or B2, a message is printed 
for the cause, another for the reject (indicating the routine; and indication 
is made to the control operation of the Interpretero If an error occurs in 
Section 3l the routine rejects the entry and continues processing the statement 
in the Card Analysis Table (CAT). (The statement is rejected when the processing 
is complete.) In section B2, the statement is rejected im-nediately when an error 
is detected. 
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The reject message is: 

STATEMENT 1^0000 + 0000 REJECTED BY XXXXXX ANALYSIS; 
Where XXXXXX is "LEVEL" for section Bl and "LOG" for section B2. 
The Hollerith Statement label follows STATEMENT, A decrement value 
follows + (since not all statements have programmer defined labels). 
Section Bl 

The level anlysis routine expects the CAT Table to have a basic sequence of 
alternating terms with operator (A+B-C, etc.) with separators appropriately 
placed. 

The terms are recognized by the Class Value (6 < CLASS ^ l6). 

The operators and separators are detei^ained first on Class Value (1^ CLASS ^5) 
and secondly on form value. The following list contains the legal forms: 
form value description 

1-6 relational operators 

7-10 arithmetic operators 

11 OF operator 

12 AND operator 

13 OR operator 

16 left parenthesis - separator 

17 right parenthesis - separator 

18 comma - separator 

22 set (:=) operator 

23 =: separator 

2^ up exponent - operator (separator) 

26 do>m exponent - separator 

58 comma - separator (special) 
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The separators are reflected in the counter which determines the level value 
assignment for the operators. 

In most messages, the relative address in the GAT Table (HELC) is given for 
reference o 

Message: 

INCOMPLETE STATEI-ENT IN CAT RELC jSj^^jZl 

only a partial statement in CAT (ends with an operator). 
Messages 

LEVEL COUNTER VALUE INCORRECT 0jZl0jZi 
Reason; 

Illegal use of separators. Check to see for appropriate pairing 
of parenthesis, etc. Check is made at the end of the statement. 

Message: 

MONO CLASS - FORM IN CAT HELC ^i^fjZS^ 

Illegal form - class for entry. If terms and/or operators are out 

of sequence, the form or class is considered illegal. 

Message: 

jZ5j2i0000 TABLE LIfflT EXCEEDED EELC000 

As an entry is added to each internal table, the length is checked 
first. If the limit is exceeded, the CAT entry is rejected and the 
table name is inserted in the message (NOT, LATl, LAT2.) Obviously, 
all subsequent CAT entries calling for the same table will be reject. 
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Possible Error Messages - Section B2 

This section is given an initial entrance parameter into the Statement Label 
Table (SLT). This is the label of the first entry in the ILT after an entry 
containing a relational operator. The routine will then process all such 
entries, inserting the correct branch points and allowing for the connectives 
(AND, OR) and negation (NOT.) A certain amount of legality checking is done. 
Message: 

ILT TABLE INCOHflECT RELI 00jZi0 ALEl 

Reason: 

Only a partial statement in ILT or the referencing from the SLT 
is incorrect (not after relational operator, etc) 
Message: 

LAT2 TABLE INCORRECT REL2 PM^ ALE2 

Reason: 

Incorrect operator value (not AND or OR, i.e., 12 or 13) 
Message: 

SLT TABLE INCORRECT RELS iZfj^00 ALE3 

Reason: 

Insufficient generated (or programmer-defined) labels in I^T 
for relational operator entries in ILT, The next two conditions 
and/or statements should be labeled. 
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Message s 

NEGATION ERROR - EXTENT = RELI 0000 0000 ALEli 

Reasons 

Lack of correlation between NOT table and ILT. The extent of 
range of the NOT operator causing the difficulty is giveno 
Within that range there should be two and only two extension 
(outside of range) branch points. 
Errors of Section C 

If any error occurs in this section, the operation of the Interpreter will 
be interrupted, causing the test program to be rejected. The cause of the 
interrupt will have been previously indicated. In order to catch as many 
errors as possible, this section operates in the following manner: 
1. If errors occur in checking the Statement Label Table (SLT) for doubly 
defined labels, the SLT for doubly defined labels, the SLT processing 
(*MSRS) and the first pass (relative) in processing the Intermediate 
Language Table (ILT) will be completed before interrupt. Please note ; 
The doubly defined labels will cause illegal relative addressing in 
ILT (pass 1). 
2o If errors occur during the first pass at ILT (WILT 1), Section C will 
continue to the end of the pass before interrupt. 

* Interpreter reference symbols 
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3. If illegal information is discovered in processing the Variable Table 
(VAT) for storage allocation (WTA), VAT is conpletely processed before 
interrupt. 

If the amount of core required for the data tables (as specified in VAT) 
exceeds the available storage, the section vdll interrupt as in 5. below. 
U, Calculation (end of WTA) is made with respect to the input data. If the 
result is greater than the storage alloted in the Interpreter System for 
data reduction (DAISY), Section C is interrupted. The following formula 
is used for the calculation (expressed in JOVIAL): 
IF 3*(NENT(VAT) + TABREG) + NENT (STAT) 
+2 + HPARAM LQ DSYLMT$ GOTO GONT| 
GOTO INTERS 
WHERE TABREG = length block of data tables 

HPARAM = length of parameter items block 
DSYLMT = limit defined by Interpreter System 
Note: 2 is added for control words needed for VAT and STAT. 
CONT indicates continue 
INTER indicates interrupt 

5. If the allocation for the internal tables exceeds available storage 
(islSTOR), the Interpreter intermipts. 

6, If errors occur during the second pass at ILT (absolute - WILT2), 

the Interpreter will continue to the end of the pass before interrupt. 



FN -.LO-197 
1 February 196O 
Page 99 



POSSIBLE ERROR MESSAGES 
The following are the error messages from Section C, The referencing on 
the right refers to the symbolic identification used. 
Message s 

PROGRAM INTERRUPTED IN JILL SECTION, CHECK 
INTERPRETER, ERROR LIST 
Reason; 

a. The sense indicators are pre-set to interrupt after some 
routine (see explanation of SI control-¥JIC . ) 

b. If errors are detected during a given processing routine, 
the sense indicators are dynamically set to interrupt (see 
preceding explanation of error recognition.) 

Message : 

ILLEGAL PROGRAM OPER. XRl jZlij2li000 XR2 fipl44 Wh 000 
This message should not occur in normal program testing. It 
usually indicates that the Interpreter deck is out of order or 
instructions are missing due to system or machine failure. It 
could also indicate possible program error. 

IBk should give the con^Dlement of the absolute address of the 
location of the error test. 
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Message: 

DOUBLY DEFINiD STATEICNT LABELS 

UBEL PNSL RELI LABEL PKSL iffiLI 

000000 000 0000 000000 000 0000 
I I 

i i 

END DOUBLY DEFINED UBSLS 

Heading and end messages are printed out if there is at least one pair 
of labels equal. Equal labels are always printed in pairs. If three 
or more labels are equal, there will be a certain amount of repeats 
(i.e., if 1, 2, ,,./^ equal labels, label numbers 2, 3j .../?- 1 will be 
repeated.) Conditions for equality (specified in JOVIAL): 

IF LABI EQ LAB2 AND PN3L1 EQ PNSL2| 

GOTO PRINTS 

GOTO CONT$ 
Where LABI and LAB2 are the Hollerith labels, and PNSLl and PNSL2 are the 
procedure numbers associated with the statement labels (integers.) 

Messages for Processing ILT 

Messages for indicating errors in ILT processing can be printed out in either 
pass. The numbers given at the right of the explanation indicate which pass 
(1,2). To cut down on the number of stored messages, the same message was 
used in similar cases with a specific reason number. All messages give 
reference relative information. 
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Messages 

UMDEF. LABELS <^<p^t^ PNSL 0^iZlijZ$ RELI ^<^<f><fi 

If a given ILT entry contains a Hollerith label or reference to 
Hollerith labels to be converted to a relative address (RELI), 
this label is used to search the SLT table together with the 
current procedure number (WPNUI„) 

Conditions for a label to be undefined (expressed in JOVIAL)? 
FOR I = ALL (SLT) | 
BEGIN IF LABI EQ LAB2 [l] AND 
WPNUI EQ PNSL [l] % GOTO CONT| 
END PRINT. / ,/ .,,.. 
There LABI is the label to be defined and WPNUI is the current 
procedure number. 
If the above message is printed out for a procedure call label, the following 
message is printed, alsot 
Messages 

SINCE PROG. GALL LABEL, I-O PARAMETIRS 
NOT PROCESSED, 
The Input-Output parameter entries for that procedure call should then 
printout as illegal operators (see below - MEIl. ) 
Message: 

OPSR VALUE 0jZi INCORRECT IN ILT 
RELI 
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Only certain operators are expected to appear in ILT at the time of the JILL 
processing. If an entry is rejected, subsequent errors can result, or, this 
reject could be caused by a previous error. 

The following operator values are legal for a given pass: 

Pass 2 



1 - 6 

7 - 10 

30 

31 

3U 
20 

22 

25 

k6 

U7 

U8 
50 
57 

59 
Message; TiffiI2 

"ENTRY DATA WRONG IN ILT REAS. 00j^« 
RELI 0000. 



Oper. 


Pass 1 


BAB 





Rel. operators 


1-6 


Arith. operators 


7-10 


STOP 


30 


GOTO 


31 


RETURN 


33 


TERM 


3k 


END 


20 


SET 


22 


t 


25 


Procedure Declaration 


U6 


Item Swt. dec. 


U7 


Subscript Switch 
declaration 


ii8 


Procedure call 


50 


Close declaration 


57 


Procedure declaration 
(1 output) 


59 
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Reason Number Explanation 

1 Left terra not a variable for status 

value (right terra) 

2 Branch points not set for relational 

operators 

3 Form value not correct for procedure 

call operator 

h ILT entries out of sequence. No close declara- 

tion or proc(-.ii-f: :.;c!aration before llETURN. 
:? ILT entries out of sequence. No close 

declaration or procedure declaration 
before END, 
6 No label in GOTO entry 

3 Store class value incorrect, 

9 Illegal term information for right or 

left term (absolute addressing,) 
Check table size on relative addresses, 

10 Branch points (absolute addressing) 

incorrect. 

Check table size (ILT.) 

11 No KELT for end for procedure declaration 

or close declaration 

12 Illegal class for variable in END entry 

(assuming one output procedure end,) 



FN-LO-197 
1 February I960 

Page lOU 



Reason Number 



13 



Hi 



Message: 

JZf000 TABLE INCOMPLETE 
BEhS,,0f) RELI 0000 

Reason Number Insert 
1 VAT 



STAT 



SLT 



VAT 



ILT 



Explanation 
No input parameter after special one 
output procedure call 
Interpreter limits exceeded. Too many- 
nested procedure and close declarations 
for table controlling (CTRL) the 
associated ENDs. 



Explanation 
Variable of left term not correct for 
status item (information in variable 
table). 

Status illegal (right term) for variable 
designated in left term. 
SLT does not contain RELI of next two 
conditions and/or next two statements 
Variables do not correspond to I-O 
parameters giveaa in ILT for procedure call 
No input parameter for special one output 
procedure call. 
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Message: 

ILLEG. STATUS 00000 FOR SWT 
RELI 0000 

If a status is used for an Item Switch declaration, which is not in 
the Status Table (STAT) for the variable given, this message is 
printed and program continues operating on the rest of the statuses 
for that switch. 
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POSSIBLE EHROR I-IESSAGES - VARIABLE 
TABLE & STORAGE ALLOCATION 
In processing the Variable Table (VAT) for allocating storage and inserting 
absolute addresses, the following messages may be printed. If an error is 
indicated, the entry is rejected. Note ; The processing is done in two 
passes: 1st pass, tables and like tables j 2nd pass, items (parameter items 
are skipped on both passes - they are processed later.) 

Reason Number ibqalanation 

1 VTYPE wrong - 1st pass 

The following are legal; 

- undefined - skipped 

1 - Item - skipped 

2 - Table ~ processed 

3 - Parameter item - skipped 

k - Like tables - processed 

(and changed to 2) 

2 VTYPE wrong - 2nd pass 

The following are legal: 

- undefined - skipped 

1 - Item - processed 
2. - Table - skipped 

3 - Parameter items - skipped 
Checks are made to determine if the program input data will fit into available 
storage. The following message is printed and the Interpreter interrupted, 
if the data exceeds the capacity. 
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INT, 



Message j 

INTERPHETER STORAGE LIMET 
EXCEEDED 00^00 

J^^sert E3q)lanation 

^^^^ After the 1st pass in processing the 

VAT table (allocating tables), the 
data block {see TABREQ) is too large 
for high core. 

After storage is allocated for the 
internal table, these tables plus 
the data block is too large for high 
core. 

After 1st pass at VAT, the data block 
information is used together with VAT 
and STAT to check the limit of the 
Interpreter System (DAISY - see 
formula described above under error 
recognition, ) 
Test Terminated by Error in POL 

If during operation of JALLZ, an error is detected, control is returned to 
the Test Control Program. The above message is printed prior to termination 
of the test. 



DAISY 
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C, The following messages may be generated during the operation of the 
Assemble Baby Corapool Program. 

1. ASSEMBLE BABY COMPOOL 

Generated by the Test Control Program and printed for identification 
of program operation, 

D, The following messages may be generated during the operation of the 
Data Simulation Program 

1. DATA SIMULATION PROGRAI'I 

Generated by the Test Control Program and printed for identification 

of program operation. 

2. THE FOLLOWING OFF-LINE LISTING INCLUDES THE ENTRY VALUE, THE COMTAG 
AND THE REASON FOR ITS REJECTION OR THE REASON FOR SOME CHANGE IN 
THE ITEM VALUE. 

Should JSTRZ legality checks detect an error in any data input card, 
the above comment is logged out. 

3. (Card Image) ERRONEOUS PUNCH IN EITHER COLUMNS 3, U, 5 or 6. 
(Card Image) ERRONEOUS PUNCH IN COLUMN 12. 

(Card Image) ERRONEOUS PUNCH IN ONE OR MORE COLUMNS 19-2li. 

(Card Image) ERRCMIOUS PUNCH IN COLUMN Ul. 

An initial check on illegal punches in columns not used to indicate 

significant input produces the printouts listed above. 
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h^ (Card Image) ERRONEOUS PUNCH IN COLUMN 7 (NOT E OR BLANK,) 

Column 7 is used only when an «ENDE« or an "END" card is indicated. 
Any other punch causes the card in question to be deleted from the 
test and the printout listed above occurs. 

5. (Card Image) ERRONEOUS PUNCH IN EITHER COLUMNS 8, 9, or 10. 
(Card Image) ERRONEOUS PUNCH IN EITHER COLUMNS 8 or 9, 

Where an »E" is found in column, a check is made to determine if the 
card is an «ENDE" or "END" card» If not, the above printout is shovm. 

6. (Card Image) GOMTAG DOSS NOT EXIST IN BABY COMPOOL, 

An illegal communication tag, found by COl-lPOOL look-up, not to be in- 
cluded in the Baby COMPOOL. 

7. (Card Image) BUNK IN COLUMN 25. 

The significant input (item value) must begin in column 25. If not, 
the card is deleted and the above printout occurs. 

8. (Card Image) ENTRY VALUE EXCEEDS MAXIMUM LIMITS. 

A check is made of the number of entries contained in the Baby COMPOOL 
for this item, along with the entry value on the card. Where the entry 
valus is larger than limits provide, the above printout occurs, 

9. (Card Image) ERRONEOUS CONVERSION OF ENTRY VALUE, 

When the subroutine used to convert the decimal entry value to binary 
discovers an error internal to itself or in the entry value, the above 
printout occurs. 
10, (Card Image) STATUS ITEM DOES NOT EXIST IN TABLE B OF BABY COWOOL 
When the status symbology, as indicated in the item value, is not 
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contained in the block of statuses in Table B of the Baby COMPOOL, 
the above printout occurs. 

11. (Card Image) ITEM VALUE INCOl'lPATIBLE OTTH FORMAT 

Where the simulated value is different than the required format, the 
above printout occurs. 

12. (Card Image) TAGLESS ITEM VALUE IS NOT OCTAL. 

When the item value for a tagless item contains anything other than 
12 octal digits, the above printout occurs. 

13. (Card Image) JSTRZ CANNOT PROCESS INDIRECT ADDRESSING ITEM CODING, 
Since JSTRZ is not equipped to process indirect addressing item 
coding, it will log out the above printout whenever such an item is 
contained in the data input deck. 

lU. (Card Image) ONLY ONE $ SIGN, EXPONENT SYMBOL IS |$. 

A check is made to be sure that tw3 dollar signs are used to indicate 
an exponent of the base 10. When such is not the case, the above 
printout occurs, 

1$, (Card Image) POINT POSITION VALUE ON CARD IN ERSOR, VALUE IN BABY 
COMPOOL USED TO POSITION MIXED FRACTION, 

A check is made with point position as contained in the Baby COMPOOL. 
along with the point position as contained on the input card. When 
the two values differ, the one in the COMPOOL is used and the above 
printout occurs. In this case, the card is not deleted from the test. 
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16. (Card Image) ERRONEOUS CONVERSION OF ITEM VALUE „ 

Where the subroutine used to convert the data information discovers 
that the value is inconipatible with storage requirements, the above 
printout occurs. In the case of a IDC, FP, or FI, if the item value 
contains a character other than a digit, a comma, a decimal point, 
a dollar sign, an "A", a plus sign, or a minus sign, the card will be 
logged out as in error, 

17. FAULTY USE OR ERRONEOUS TRANSFER OF INFORMATION ON THE ADDITIONAL 
INITIAL TABLE DATA TAPE, RETURN TO CONTROLo 

FAULTY USE OR ERRONEOUS TRANSFER OF INFORI-IATION ON THE PRESTORED 
INPUT TAPE. 

FAULTY USE OR ERRONEOUS TRANSFER OF INFORMATION ON THE EXPECTED 
RESULTS TAPEo 

FAULTY USE OR ERRONEOUS TRANSFER OF INFORMATION ON THE INITIAL 
CONDITIONS OUTPUT TAPE, 

Some printouts occur when there is faulty transmission of tape infor- 
mation. These will cause JSTRZ to relinquish control immediately 
to JTCPZ, 

18. JSTRZ HAS FINISHED PROCESSING THE TABLE AND ITEM ENVIRONMENT FOR 
THIS TEST, 

Upon con^letion of operation, JSTRZ will print the above comment. 
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E. The following messages may be generated during the operation of the 
Second Pass of the Interpreter Program. 

1. JNTERPRETER SECOND PASS 

Generated by the Test Control Program and printed for identification 
of program operation. 

2. STOP 

If the computer halts diiring the execution of a JO?IAL Program, the 
above will be printed. The first ntimber is the ILT entry containing 
the HALT, the second is the octal location of the HALT instruction. 
After printing of the above, the next job is initiated. 

3. INTERPRETER LOOPING EXIT TO TCP 

The above is printed after the operator depresses Sense Switch 5 upon 
noting that the Second Pass of the Interpreter is looping. Control is 
returned to JTCPZ which calls in JDSIZ to process the data available. 
U. The printouts from JOLLZ consist of error messages only. The basic 
message form is: 

a. Identification EF #. 

b. Relative location of the error in ILT. 

c. If the error is a loating point overflow or underflow, its location 
in the Interpreter plus one is given in octal, otherwise the area 
is blank, 

EXAMPLE: SF ## ##### ##### 

IDEMT ILT LOG. OV. UN. LOG. 

$, Messages 

a. EFlt Floating add, subtract, multiply; either an overflow or 
underflow occurred ia the MQ. Control is returned to the error 
location plus one. 
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b. EF2: Division by zero, MQ is destroyed and control is returned 
to the error location plus one. 

c. EF3i Floating add, subtract, multipljj either an overflow or 
underflow occurred in the MQ or AG« Control is returned to the 
error location plus one, 

d. EFli: Negative argument to logarithm subroutine. Control is 
retiorned to the next ILT entry, 

e. EF5: Argument too large for the exponential subroutine. Control 
is returned to the next ILT entry, 

f . EF6t Floating add, subtract, multiply; either an overflow or 
underflow occurred in the MQ or AG. Control is returned to the 
error location plus one. 

g. EF7: Floating add, subtract, multiply; either an overflow or 
underflow occurred in the MQ or AC, Control is returned to the 
error location plus one, 

h. EF8: The Object Program is setting status, hollerith, bit or byte 
^.^w....»„^w. j^i^u I xxiLtJu raixea numoer, Uontrol is returned to the 
next ILT entry. 

i. EF9: Floating divide j either an overflow or underflow occurred 
in the MQ. Control is returned to the error location plus one. 

0. EF10: Floating divide; either an overflow or underflow occurred 
in the AC. Control is returned to the error location plus one. 

k. EFll: Floating divide; either an overflow or underflow occurred in 
the AG or MQ. Control is returned to the error location plus one, 

1. EF12: The Object Program is setting a non-status, hollerith, bit 
or byte information into a status or hollerith item. Control is 
returned to the next ILT entry, 

m. EF13: Floating divide; either an overflow or underflow occurred in 
the AC or MQ, Control is returned to the error location plus one. 
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n. EFlU: The Object Program is setting status, hollerith, bit or 

byte information into a floating number. Control is returned 

to the next ILT entry. 
0. EFI6: The number of entries of each table of the ENT instruction 

are not equal <, Control is returned to the next ILT entry, 
p. EF17: The left form of this ILT entry was ENT and the right form 

was not. Control is returned to the next ILT entry, 
q. EFI8: The operator of this ILT entry is not a set with the form 

of ENT. Control is returned to the next ILT entry. 
F. The follovjing messages may be generated during the operation of the 
Data Processing Program. 

1. DATA PROCESSING PR0C21AM 

Generated by the Test Control Program and printed on the first line 
of the JDSYZ output for identification of program operation. 

2. From the Trace and Store Subroutine: 

a. UNASSIGNED UNIT FOR D-1, PRESS START TO CONTINUEo 
Indicates to operator tape D-1 not available. 

b. TAPE D-1 WRITE ERROR. CHANGE DRIVE AND PROCEED. 

Indicates to operator a parity before any data was written on D-l. 

c. TAPE D-1 MIITE ERROR. TRACE ABANDONED. 

Informs programmer that no trace was performed because of a parity 
after data was written on tape. 
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Prom the Disassemble Gompool and Data Goniparison: 

ao OTASSIGHED UNIT FOR C-lo PRSSS STMT TO CONTINUE, 

Indicates to operator, tape C-1 not available. 
b, IDENT RECCED FOR BABY GOMPOOL INCORRECT. NO DATA REDUCED., 

CONTROL RETURNED TO TCP. 

Informs programmer that lack of Baby Gompool forced abandonment 

of data reduction^ 
Co TAPE PARITY UNABLE TO READ BABY GOMPOOL XXXXXX RECORD. NO DATA 

REDUCED. CONTROL RETURNED TO TCP. 

Informs programmer that data reduction was abandoned due to a 

parity on read-in of Baby Gompool Ident or Data Record, 
do IDENT RECORD FOR EXPECTED DATA INCORRECT. DATA BYPASSED. 

Informs programmer ihat data reduction occurred without using any 

expected results, 
e. IDENT RECORD FOR INITIAL DATA INCORRECT. DATA BYPASSED. 

Informs programmer that data reduction occurred without using any 






f . TAPE PARITY WHEN ATTEMPTING TO READ EXPECTED DATA RECORD. DATA 

NOT USED IN DATA REDUCTION. 

Informs programmer that data reduction occurred without using any 

expected results, 
go TAPE PARITY MiEN ATTEMPTING TO READ INITIAL DATA RECORD. DATA 

NOT USED IN DATA REDUCTION. 

Informs programmer that data reduction occurred without using 

initial conditions o 
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h. TILT TABLE FULL. AUTO TRACE STOPS HERE. 

Informs programmer that auto trace performed only on those 

differences appearing prior to this comment, 
i. THE NUMBER OF DIFFERENCES FOUND ARE XXXXXX. 

Informs the programmer (in auto trace only) of the number of 

differing expected results, 
j. COMREG XXXXXX CON XXXXXX SUB XXXXXX VAT XXXXXX SWT XXXXXX 

TLT XXXXXX SLT XXXXXX TABRG XXXXXX. 

The variables contain the number of registers comprising the tables 

denoted at the left of each variable. 
U. From Auto and Full Trace: 

a. UNASSIGNED UNIT FOR D-1. PRESS START TO CONTINUE. 
Informs operator tape D-1 not available, 

b. SNAP TAPE TOO LARGE, INCOMPLETE TRACE. 

Informs programmer that a full trace will be performed, which 
omits those snaps which are in excess of core capacity. 

c. TAPE D-1 HEAD ERROR. INCOMPLETE TRACE. 

Informs programmer that a full trace will be performed, omitting 
those snaps not read in when the parity occurred. 

d. NO SNAP ON D-1 TAPE. NO TRACE PERFORMED. 
Self-explanatory . 

e. FULL TRACE FOLLOWS. 

Informs programmer JDSIZ operating in full trace mode. 

f . AUTO TRACE FOLLOWS. 

Informs programmer JDSYZ operating in automatic trace mode. 
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From ILT Print: 






Indicates to programmer lack of EOF between data record and 
following ident record caused no ILT printout, 
b. PARITY OR EOT ERROR WHEN READING CI. 

Indicates to programmer that tape error caused ILT print 
to be abandoned, 
Co XXXXXX IDENT EBROR (X's indicate table name). Indicates wrong 

ident caused abandonment of ILT print, 
d, JDSYZ HAS DECODED ILT 

Indicates successful ILT printout, 
G. The following messages may be generated during the operation of the 
Test Control Program subsequent to the operation of a given test 
or series of tests, 

1. EKDTST CARD MISSING 

Although this type of error win not affect the system operation, 

- - -_ _£-^^«* »^ ^^ »*wAAvyww ui±\^ wiua.ooj.t-*ii ux uiiKs j^\uii3x card 

in the deck of control cards, 

2. TEST GCMPLETE 

Printed after the conclusion of operation of JDSTZ^ this denotes 
the successful completion of system operation on one JOVIAL-coded 
program, 

3. TEST CQNTK)L RUN GCMPLETE 

Printed upon the completion of an entire test run. 
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U. TAPE DISPOSTION 

SAVE MASTER TAPE DRIVE Al 

PRINT OFF-LIKE DRIVE A2 

PRINT OFF-LINE DRIVE Bl 
DISPOSE OF CI, Bl, D2 

This message is printed upon completion of an entire test run, 

and indicates to the computer operators the procedure to be 

followed in handling the system tape, 

5. ERROR DETECTED IN HELPFUL PACKAGE, TEST DISCONTINUED, CONTROL RETURNED 
TO TCP. 

This message may occur at any time diiring a JOB run. The test is 
discontinued and the next JOB initiated. 



Output From the Data Processing Program (JDSYZ) 

The following five figures (l5, I6, 17, 18 & 19) illustrate and describe the 

type of output the user will receive after his test has been run. 



List of 
Legal 
Status e 
for 
Item 



Table 
Name 



Item 

Name 



Type of 
Table 
(Vari- 
able or 
Fixed 



TABLE-BWRl 



\1/ 
TAKEYP-FIXED 



Type of 

Item 

Coding 



ITE4-CEIL 
> HIGH 



Nixmber 

of- 

Items 

in 

Table 



Nijmber 
of 

Legal 
Statuses 



Wumber 

of 

Entries 

Per 

Item 



WDSTRY 6 

ITCODE-STAIUS HSTATI- 4 
UM MEDIIM NONE 




Abso- 
lute 

Address 
of Item 
3r Table 
Ln FINAL 
Table 



HENTRY 20 ABSADD ll4463 <^ 
BELOW ABSADD 1^502 '^ 



Set or 
Used by 
Object- 
Program 



SETUSE-BOTH 
SETUSE-USED 



How 
Item 
vas 
Defined 



VARDEF-FRGRAK['^ 
VAEDEF-MSTCi'IP '^ 



ENT INIT/L FINAL 

1 HIGH XX XX XX 

2 HIGH LOW 
/^5\ LOW xxxxx* 
pt7 \lOW X X X x X X 



XPECTD 

M « W \/ \/ W y 

A A K K H A ^™"^ 

MEDIUM 

HIGH 

NONE 



Entries 




Initial 


Con- 




Final 


taining 




Expected 


no Data 




all dif- 


Deleted 




ferent 
for 
Entry 2 



ENT 

9 

10 
11 



IHIT/L 

NONE 
NONE 
LOW 



FINAL XPECTD 

XXXXXX XXXKXX 

LOW <- 

■ x - xxxxx MEDIUM 



Initial 
Final 
Expect ec . 
all e- 

qual for 
Entry 1 



Initial 
Final 
Equal, 
Final 
expected 
)if f eren- . 

for 
Entry ],;. 



ENT INIT/L 

12 NONE 

13 iffiDIUM 
Ik- LOW 



FINAL XPECTD 

t>IEDIUIvI LOW 

LOW rvmPTTW 

XXXXXX XXXXXX 



Initial 
?inal 
Differen 
)Jo Ex- 
pected 
Results 
for 



*v a" Ei; 

- ^ 










o 

. ! 
H^ H 

MD H -^ 
VO 
On 

O 



EXAMPLE OF TABLE ENTRY VJITH STATUS ITH^I AND EXPECTED RESULTS 

FIGURE 1$ 




ITSvI-Hli'IDTY^ 
> FOR THE 




ITS-I-PRECIP 



ITCODE-FI'^ 
ABOVE ITEI^,ALL 




1 
2 

3 

k 



INIT/L 

s'lJGHT 
0IiEAVY 
00SNOW 



Heading 
for Fio 
Expected 
Results 
(AD, BH, 
ST) 



Arith- 
metic 
Sign? 
(FP, MX., 
FI) 



Bit 

Size 

of 

Kumber 
(FP, MX 
FI) 



Abso- 
lute 
Address 
of Item 
in Fina' 
Table 



UNSIGNED NBITS- 15 ABSADD lk6<^^< 
ENTRIES IN THE INITIAL, FINAL, AJSID EXPECTED TABLES 



Set or 
Used by 
Object- 
Program 



SETUSE-SET ^ 
CONTAIN POSITIVE 



ITCODE-BH' 

FINAL 

X X )( X X X 
X X X X X X 

\f .^ 1/ t/ \/ \f. 
A A i^ A A ^ 

XXXXX ' i t 

1/ 1> V *J 'J t> -^ 
A A AAA A \ 



ENT Iiai/L FINAL ENT 

5 00RAIN xxxx - x - x - 9 

6 00SNOW xxxxxx 10 

7 00HAIL xxxxxx 11 

8 00SNOW xxxxxx 12 



ABSADD 1^700 

lOTT/L 
0H3AVY 
00RAIN 
00NON'E 
00NON'E 




^^ 



VARDEF-MSTCl-lP 
ZEROES. 



FINAL 
xxxxxx 

00SNOW 



00SI.-.. 
00SHOW 



SETUSE-BOTH ' 

ENT 

13 

Ik 

15 
16 



VARDEF-OVRIDE 



INIT/L 
000LOW 
SLIGHT 
SLIGHT 
0SLEET 



FINAL 

00SNOW 

00SNOW 

00SHOV/ 

00SKOW 



*tj o* s 

(TO P tr" 
• go 

ro . . ^ 
O H -s) 

•><) 
o 
o 



Indi- 
cates 
Final = 
Initial 
this 
Entry 



Indi- 
cates 

Final ^ 

Initial 

this 

Entry 

(Ig) 



EXAi'lPLE OF FIXED IIWEGER AND BINARY CODED HOLLERITH ITEffi ^TITH NO EXPECTED RESULTS 

FIGURE 16 




ITEI4-TS.IP 




ITCODE-FP 



Numbers 
Signed 
or Un- 
signed 



SIGNED 



Bit 
Size 
of 
Wirnber 



Abso- 
lute 
Address 
of Item 
in Final 
Table 



Item 
set or 
Used by- 
Ob ject- 
Program 



KBITS- 35 ABSADD 1^^622 



■si' 

SETUSE-BOTH 



Hov 
Item 
was 
De- 
fined 



n1/ 

vaedef-prgra;-! 



-» ENT 




1 
2 
3 



IICET/L 
> XPON FRACTION 
^+2k -999899990856 <—\ 
-03 +765429995854 
+02 +765429988503 




Heading 
for 

Numeric 
Items 
(FP, FI, 
MX) 



Decimal 
Charac- 
:eristic 
with 
Sign 



FIK^X 
XPON FRACTION 

XXKXXX 

r-> -03 +765429988503 

+02 +75 ^ 
x - xxxxx 



Decimal 

Mantissi 

with 

Sign 



Three 

Leading 

ieros 

Deleted 

from 

Mantissa 



Trailing 

ieros 

Deleted 

E^rom 

Mantissa 



XPECTD 
XPON FRACTION 



-03 +765429995954 



\J tJ <Lf \t \J \J 



Negative 
Zero in 
Expected 
Table, 
causes 

Check 

for +0 
in Final 



a 












O 



vj 



On 
O 



EXAI'IPLE OF ARITm4ETICALLY-C0DED ITEM DATA FORMAT 

FIGURE 17 



Comment 

Shovs 

'^Taere 

AUTO 

TRACE 

Begins 



oi 



rJajne 
Item 
TRACED 



Relative 
Locatior 
of 

Oper- 
ation 
in ILT 



AUTO TRACE 
EIL 




ent SUB- 
SCRIPTS 




"SUB- 
SCRIPT 
Symbol.* 
Kimiber^ 
or 
"NOIiE" 



4KO 



FOLIDWS 



OPERATION 
SET. 
SET 

SET 

SET 



ITE4 
CEIL 
CEIL 

CEIL 

CEIL 




H 



FULL TRACE FOLLOVJS 



lindi- 
z&zes lie 

or this 
Item 
Entry 



IIT 
ESTKf 
17 
18 



OPERATION 
SET 
GO TO 
SET 



VAEIABLE OR SBSCFT 
ILT ADDRESS SYl^IBOL 
SUBSCRIPT H TO 
EKTRY 25 

WJmY H 



DEa-'iAL 
SBSCPT 
2 



OCTAL 
SBSCFT 
2 
00002 

00005 



OCTAL 
SBSCPI 



00002 



Comment shovs 
where FULL 
TRACE BEGINS 



Decimal Chara^ 

certistic 

CT30wer of 10 
lea.as \ 
iIoXDle ) 



us 

mii. 



rlOLL- 

EEITH 

Value 

Stored 

if a 

SET 



i 



TO 
TO 

TO 



ILT ADDRESS OR SET 

VALUE IN HOLLERITH 

LOW 

LOW ! 

LOW 



SET VALUE IN 
HOLLERITH 



TO 



+01 +5 



OCTAL 

Value 
Stored 
if Item 

SET 



SET VALUE IK 
OCTAL 

i^3it666#0p00 "§ 

i^3U666000000 ^ 



SET VALU"E IN 
OCTAL 



Decimal 

Fraction 

( decimal poin ; 




This Heading ap- 
pears atop each 
page and if an 

AUTO TR^.CE Fre- 
each Item 



mmif 



EXAl'lPLE OF AUTO Al© FULL TRACE 
FIGURE ^dN^ 



Iffi;-f STATS^lEm' 



LABEL 



* 



ILT ELflRY 


LF.FT HALF 


TERM 


OPERATION 


RIGHT HALF TER4 





SUBSCRIPT 


X 




SET TO 


CONST N 


1 


VAR SUB 


X 


+K 


PLUS 


TKtvIP K 


2 








GOTO 




3 


VAR 






IS 


VAR 


k 


VALUE VAR 






DIV 


VAR SUB X 


5 








PROC DECLAR 




6 


N 






STAT SW DECL 


VAR 


7 


M 






NUMR SW PECL 




8 








PROC CALL 




9 








ONE OUTFT PR 




10 


SUBSCRIPT X 




INPUT PARAM 


VAR 


11 


SUBSCRIPT X 




OUTPT PARAM 


VAR 


12 








END 




13 








TKRM 





ADDRESSE (S) 



ILT NO N 

TRUE K FPJBE 

TEi'iP K 
ILT NO N 

LABEL OF SWITCH 

LABEL OF Sl-JITCH 

LABEL OF PROCEDURE 
ILT NO N 



f\3 -0 

On 

O 



ILT NO 



N 



* = new statement 

X = subscript letter 

N - number of (ILT entry 
( constant 

(temporary storage 
(entries in switch table 

VAR = variable in Hollerith 

LABEL - label of new statement 



STRUCTURE OF ILT PRIOTOUT 
FIGURE 19 
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In an attempt to illustrate the many and possibly confusing concepts 
and rules that have been presented, two sample problems have been chosen that 
will illustrate system reaction to a program under test. 

SA14PLE mOBLEI-I - FLITE 

Four bombers are flying from a certain air base to various destinations. 
Initially there is enough fuel for the trip, but because oi unejqiected conditions, 
they may run short. At periodical intervals each bomber relays to the originating 
base data concerning remaining fuel supply and time in minutes to the destination. 
The prograraiTiing example chosen checks the fuel consumption, amount of fuel remain- 
ing, and time to go, in order to determine whether a tanker should be sent to 
refuel the bomber. 

Information is available to the prograra in the form of a table (FLT0) 
of data relating to the aircraft. Each entry in the table describes the data for 
one aircraft. This data includes - "aATE," fuel consumption rate for this 
aircraft; "RFUEL," fuel remaining in aircraft; "TTDEST," tiine to destination; 
and "TANKEii," an item of data that describes the current status of this air- 
craft from the refueling standpoint. "RFUEL" and "TTDSST" are assumed to be 
updated periodically from radio reports. 

If enough fuel remains to reach destination, the "TANICEi^" status 
w:Lll be set to "NONE." If there is insufficient fuel to reach destination, a 
further test is made; if remaining fuel will last for less than 30 minutes, 
the "TANKER" status becomes "URGENT," otherwise it is set to "NEEDED." 
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A requisite for operation is a system master tape containing sub-programs 

«^ J ^^ -^ «-.«-- .^ u ^ i,T„™+_y. n J j_^ T^ T m --^^^i-^^ ••_ 

a GOtlPOOL describing a finite set of data, A set of input cards is punched 
containing the data descriptions required. In actual practice, the G0I4P00L 
would contain data descriptions for ALL system data. 

The sa-nple GOMPOOL will contain the following data descriptions: 

of items that relate to the four aircraft in the problem. 

2. The item "RATE," a part of the FLT0 table, describes the rate of 
fuel consumption in gallons per minute. It is defined as an 8 bit 
unsigned mixed fixed point number with two fractional bits, 

3. The item ''xlFUEL," a part of the FLT0 table, describes the number 

of gallons of fuel remaining. It is an unsigned 12 bit fixed point 
integer, 
h. The item "TTDEST," a part of the FLT0 table, describes the number 

of minutes remaining to destination. It is an unsigned 10 bit fixed 
point inteo"er , 
5. The item "TilNKSl," a part of the FLTjZi table, describes the "TAIilEH" 
status associated with this aircraft. Possible settings are: 
mm - Tanker not needed, 
NEEDED - Tanker-bomber mating is required. 
URGENT - Tanker-bomber mating is required 
mthin 30 minutes. 
The input deck required to create this GOMPOOL is listed below. Tais 
operation will be performed through the direct card reader, therefore Sense 
Switch ffl will be dov.-n. The GOMPOOL Td.ll be identified as JO1000 and will be 
addressed as such Waen later used. A direct copy of the printed output from 
the computer follows the listing of the input deck. 



DATE 020160 

JAMCZ JCXOOO 

C JCXOOO 



T 
I 
I 
I 
I 
END 



FLTO 4 R 

RATE FLTO MX U 8 2 

RFUEL FLTO FI U 12 

TANKER FLTO ST NONE NEEDED URGENT 

TTDEST FLTO FI U 10 



0001 JCXOOOOO 

0002 JCXOOOOO 

0003 JCXOOOOO 

0004 JCXOOOOO 

0005 JCXOOOOO 

0006 JCXOOOOO 



►xJ C 3 
ro » o 

VO 
CN 

o 



ASSEMBLE MASTER COMPOOL 
02/01/60 PAGE 1 

SUMMARY IHFORMATIONo ASSEMBLE MASTER COMPOOL. COMPOOL IDEffl? JCXOOO 
TABLE FLTO ITEMS 

RATE RFUEL TAMER TTDEST 
COMPOOL JCXOOO WAS ASSEMBLED SUCCESSFULLY AND IS ON BUFFER TAPE A3 
TEST COHTROL RUN COMPmTE 
TAPE DISPOSITION 

SAVE MASTER TAPE DRIVE Al 
PRINT OFF LINE DRIVE A2 



hj H a 



H 

PRINT OFF LINE DRIVE Bl Os 

o 

DISPOSE OF CI, Dl, D2 

A COPY OF THE COMPUTER OUTPUT FROM THE ASSEMBLY OF THE COMPOOL JCX000 
FOR THE SAMPLE PROBLEM "FLITE" 
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Interpretation of the FLITE program may now proceed on the assumption 
that the compool JCX000 has been made a part of a System Master Tape through the 
use of the System Tape Loading Program. 

The Input deck is prepared and a decision is made that the operation will 
be performed through the ON-LINE Card leader. This will be test #1 of the ^LITE 
program using compool JCX000 with a FULL Trace reouested. 

A listing of the deck to be placed in the card reader follows: 



Mote that the item FULTIM is described in the program since it is a temporary 
storage location. 



DATE 020160 

FLITE TEST 1 JCXOOOFULL 

FLITE TEST ID K E PETERSEN SAMPLE PROGRAM 
START FLITE SAMPLE PROGRAM 
ITEM FULTIM A 8 U 2 $ 
FOR I = 0»1, NENT{FLT0>-1 $ 
BEGIN FULTIM = RFUEL? $1$ ) /RATE ( $ I $ ) $ 
IF FULTIM LS TTDEST($I$) $ 
BEGIN IF FULTIM LQ 30 $ 
BEGIN TANKER($I$) = V(URGENT) $ 

TEST $ 
END 

TANKER($I$) = VCNEEDED) $ 
TEST $ 
END 

TANKER! $1$) = VCNONE) $ 
END 



H 



►xl 


CD 


§ 


P3 


<-i 


1 


m 


p: 


t-l 


CD 


n 


? 


H 


M -J 




o 






o 





TERM $ 



O TANKER 

1 TANKER 

2 TANKER 

3 TANKER 



URGENT 
NONE 
NEEDED 
URGENT 



ENDE 









RATE 


5.75A2 


1 


RATE 


3.A2 


2 


RATE 


1.A2 


3 


RATE 


6.5A2 





RFUEL 


120 


1 


RFUEL 


200 


2 


RFUEL 


35 


3 


RFUEL 


200 





TTDEST 


50 


1 


TTDEST 


30 


2 


TTDEST 


60 


3 


TTDEST 


40 


END 






ENDTST 







>-o a" \3 

TO P t-i 
(B W O 

ON 
O 
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A direct reproduction of the computer output follows. An examination 
of the output revsals that a difference was frtiipd bf^+.T^'f^^j^ +Hfs ^■»-n!3."+.oH ^r.A f^.-r-.i^i 
values of entry #3 of the item "TANKER," This situation is caused by an error 
in the expected result for this item, but this fact can only be determined by 
the programmer after analysis of the program's operation. 

NOTE: The table — ITABLE is a pseudo table created by the system to facilitate 
the handling of ITEMS which are not a part of any other table. These ITEMS are 
generally temporary storage locations defined in the JOVIAL program. 



FLITE t IC E PETSRSEH SAMPLE PROGRflH JCXOOO IHT001 02/^0 \ -^60 

INTERPRETER FIRST PASS 



JCXOOO 



STftRT FLITE SAMPLE PROGRAM 



fiSSENBLE BABV COMPOOL 



DATA SIMULATION PROGRAM 



JSTR2 HAS FINISHED PROCESSING THE TABLE AMD ITEM EHyiROHWENT FOR THIS TEST 



INTERPRETER SECOND PASS 



DATA PROCESSING PROGRAM 









FLITE 1 



TRBLE-ITfiBLE 



TflBTVP-FIXED 



fePSTRV 1 



ITEM-FULTia 



ITCODE-MX 



UHSIGNJ ED 



£HT 



in iT-^L 



HENTRV 



J flBSflPD 7 7776 



»BIT5- 



_J ft BSftPD 77777 



XPOM FRflCTIOM 
_J1 



FINQL 



XPON FRflCTIOM 
f02 ■»-3075 



SETUSE-H ULL 



SETUSE-BOTH 



XPECTD 



-PfiGE 



VfiRDEF-PRGRRW 



VflRDEF-PRGRflW 



XPOM FRftCTIOM 



•Tj a- a 
p 'i I 



-srf- 



I.. I M — 1 







FLITE 1 










PAGE 3 






TBBLE-FLTO TOBTVP-FIXED WOSTRV 4 


HEHTRV 4 RBSflOD r7755 


SETUSE-USEO 


WAROEF-HSTCHP 






ITEN-RRTE 


ITCOOE-HX 


UNSIGNED 


HSITS- 8 RBSflDD 77Tfr2 


SETUSE-USkO 


VBROEF-NSTCNP 






EHT 


IHIT-'L 




FINAL 


XPECTD 











XPOH FRfiCTIOH 
♦01 ♦STS 




XPON FRflCTIOH 


XPOH FRACTION 








1 

2 


+01 +3 
♦01 +1 




****** 
****** 










3 


♦Ot +65 














ITEM-RFUEL 


ITCOOE-FI 


UHSIGHED 


HBITS- 12 flBSnOO 77736 


SETUSE-USED 


VRRDEF-HSTCHP 






EHT 


IHlT/1. 




FIHBL 


XPECTD 











XPOH FRflCTIOH 
♦03 +12 




XPOH FRflCTIOH 
****** 


XPOH FRflCTIOH 








1 

2 


+03 +2 
+02 +35 










\-i 




3 


♦03 +2 




*••*•• 




' 


^&g 




ITEH-TflHKER 


ITCOOE-STflTUS 


HSTflTI- 


3 BELOW. flBSflro nn'^ 


SETUSE-SET 


WARreF-HSTCHP 


01 1 1 




URGENT 


NEEDED 


HOHE 






try-; -J 




EHT IHIT^L 



FIMftL XPECTD 
URGENT ****** 


EHT 
2 


IHIT^L FINAL XPECTD 
HEEDED »♦♦♦•♦ 


EHT IHIT/L FIHhl xrtuio 
3 HEEDED URGENT 






1 


HOHE ****** 














ITEH-TTOEST 


ITGOOE-FI 


UHSIGHED 


HBITS- 10 ABSflDO 7/766 


SETUSE-USED 


VAROEF-HSTCHP 






EHT 


IHIT^L 




FINAL 


XPECTD 











XPON FRflCTIOH 
+02 +5 




XPOH FRflCTIOH 
****** 


XPOH FRflCTIOH 








1 

2 


+02 +3 
+02 +6 




****** 
****** 










3 


♦02 +4 




****** 










CflHSEG 2« COH 7 


SUB 28 VBT 


29 SHT 


1 ILT 81 SLT 13 


TR6R6 19 






































• 












^ 






^^ 




-^ 







^ 














^ 








..-«*, 




FLITE 


1 


















PRGE 


4 




FULL TRACE FOLLOHS 
























ILT 




VfiRIfiBLE OR SBSCPT 




DECMflL 


OCTAL 




SET VALUE IM 


SET VALUE IN 






EMTRV 



OPERATION 
SET 


ILT flDORESS SVMBOL 
SUBSCRIPT I 


TO 


SBSCPT 



SBSCPT 
00000 




HOLLERITH 


OCTAL 






2 
3 


SET 
60 TO 


FULTIM 
EMTRV 


4 


HONE 







00000 


TO 


+02 ♦2075 


000000000123 






4 

5 


GO TO 
SET 


EMTRV 
TflHKER 


5 


I 







00000 


TO 


URGENT 


645127254563 






6 
»1 


GO TO 
GO TO 


EHTRV 
EHTRV 


10 




















13 

14 


SET 
GO TO 


SUBSCRIPT 
EMTRV 


1 


I 


TO 


1 


00001 












2 
3 


SET 
GO TO 


FULTIM 
EMTRV 


9 


HONE 







00000 


TO 


+02 +665 


000000000412 






9 


SET 
GO TO 


TRMKER 
EMTRV 


12 


I 




1 


00001 


TO 


HONE 


454645256060 






13 
14 


SET 
GO TO 


SUBSCRIPT 
EMTRV 


t 

4 


I 

MOHE 


TO 


2 



00002 
00000 












2 
3 


SET 
60 TO 


FULTIM 
EMTRV 


TO 


+02 +35 


000000000214 


1-' 




4 
7 


GO TO 
SET 


EHTRV 
TflHKER 


7 


I 




2 


00002 


TO 


NEEDED 


452525242524 


y s - 




8 
f 1 


60 TO 
GO TO 


EHTRV 
EMTRV 


10 
t2 
















H>.< 1- 




13 
14 


SET 
60 TO 


SUBSCRIPT 
EMTRV 


t 


I 


TO 


3 


00003 












2 
3 


SET 
60 TO 


FULTIM 
EHTRV 


4 


MOHE 







00000 


TO 


+02 +3075 


000000000173 






4 
7 


GO TO 
SET 


EHTRV 
TONKER 


7 


I 




3 


00003 


TO 


NEEDED 


452525242524 






8 
11 


GO TO 
GO TO 


EHTRV 
EMTRV 


10 
15 


























































- 











FLITE 


i 












PAGE 


5 




KiCTij CTOTCi 


«CMT 


TIT EHTRV 


LEFT HfiLF TERH 


OPERfiTIOM 


RIGHT HfiLF TERM 


ADDRESSE CS> 








Q. 


SUBSCRIPT I 


SET TO 


CONST 














i 


RFUEL SUB I 


DIV 


RATE SUB I 




TEMP 


1 








2 


FULTIM 


SET TO 


TEMP t 














3 


FULTIM 


LS 


TTDEST SUB I 


TRUE 


4 FALSE 


9 








4 


FULTIM 


LQ 


CONST +02 +3 


TRUE 


5 FALSE 


7 








5 


TANKER SUB I 


SET TO 


VALUE URGENT 














6 




GOTO 




ILT NO 


10 










7 


TfiNKER SUB I 


SET TO 


VALUE NEEDED 














3 




GOTO 




ILT HO 


10 




H 






9 


TANKER SUB I 


SET TO 


VALUE NONE 








^-§^ 


^ 




10 


CNENTJFLTO 


MINUS 


CONST +01 +1 




TEMP 


1 


it a ip ■ 






1 1 


SUBSCRIPT I 


EQ 


TEMP 1 


TRUE 


15 FALSE 


12 








12 


SUBSCRIPT I 


PLUS 


CONST +01 +1 




TEMP 


1 


o 






13 


SUBSCRIPT I 


SET TO 


TEMP t 














1 4 




GOTO 




ILT NO 


1 










1 «; 




TERM 




ILT MO 









in-^vT UDC ncmnpn Ti T- 
















TEST 


rnMPi FTE 
















tf<;t 


CONTROL RUM COMPLETE 














TAPE 


DISPOSITION 


















^Qw^ hoctpp rap^ 


DRIVE HI 
















PPT NT 


OFF LINE 


DRIVE R2 
















PRINT 


OFF LINE 


DRIVE B1 
















nTCPn<;p nP n. Dt 


. 02 




















^- 








^. 








^. 
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If an Automatic Trace had been requested, the output in place of the FULL trace 
would have been as follows t 

Page 3 of the output (page I3U of this document) would have contained the notation 

THE NUMBER OF DIFFERENCES FOUND ARE 1 

Page h of the output (page 135 of this document) would have been replaced by the 
page that follows. 



aUTO TRACE FOLLOWS — 



TflMKER 



ILI VBRTflPI F OR SBSCPT DECMi Q£IfiL_ ZJ,ttV7^ ^^ Iffer^'''^^-^ 



ERriv OPERATION ILT RDDRESS SYMBOL SBSCPT SBSCPT ^ NPPnln^™ 452525242524 

7 gET TRMKER I 3 Q00Q5 IQ NEEDED 45252324^4* 



I 

v5 
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SAlffLE PROBLEM - ADMIT 

This samole ■DroEram is a himr\+ho+-;^-.i r.^n^„a -j—j---- -„ 

The college in question is coeducational with an enrolLnent of 30 students 
per class. Admission is based on the following factors. The ratio of men to 
women in each class must be 3 to 2 A geographical distribution must be 
raaintainedo For this purpose the country is divided into 5 areas, North, 
East, South, West and Central o The dj.stribution in each class must be 20% 
North, h0% East, 10% South, 20% West, and 10% Central, College Board Entrance 
Exams are required, and considering each score of the 3 parts of the exam 
separately, no one score may be below 50 percentile, and the average score 
must be equal to or greater than 75 percentile. The applicants are considered 
on a fiist-come basis, that is, taking the applications in the order in which 
they are received, the first 3<^ qualified students are accepted. 

Information is available to the program in the form of a table of the 
applicants and the necessary data concerning them. Each entry in the table 
contains the data for one applicant. This data includes: "NAME," name of 
the applicant; "SGOHEA," "3G0SEB," and "SGOREG" which are the applicant's 
scores for the 3 parts of the College Board Entrance Exam; "3TASEX," which 
contains either 0K or 1' llllllkll^, IM H or h ' designating the sex of th e 
applicant; and "LOGA," the geographical area in which the applicant lives. 
North, East, etc. 

The program successively tests each item of this data. As soon as the 
applicant fails to meet a specification, the program rejects the applicant and 
moves on to the next one„ If an applicant is rejected, the first character 
of the "STASEX" item remains a "0." If the applicant is accepted, this 
character is changed to an "A." 
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In addition to the above mentioned items, several other items are 
defined for the program. They are: "AHEA (jZ5)". . . "AREA (U)," which contain 
the running totals of the number of applicants accepted from the $ geographical 
areas 5 "NUMM," which contains the running total of the number of men 
accepted j and "KUlfflF," which contains the running total of the number of 
women accepted. 

The program given here is not a sophisticated solution to the above 
problem but is rather designed to illustrate as many types of JOVIAL statements 
as possible. The program makes only one pass through the applicants, so that if, 
for example, 12 qualified women are not found, no provision is made to complete 
the class size of 30 by taking more than 18 men. This also applies to the 
geografjhical distribution quotas. 

A requisite for operation is a system master tape containing sub- 
programs and an appropriate Master Communication Pool (COI-iPOOL). For this 
problem we are creating a GOIffOOL describing a finite set of data. A set 
of input cards is punched containing the data descriptions required. In 
actual practice the GCi-IPOOL would contain data descriptions for the entire 
system; here we are considering only one part of a system. 
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The sa-nple GOMPOOL will contain the following data descriptions: 

— • -- •-•—-—- -jiiiu-.jj.iocij.j.j,- iciu^,xt;u "Hrrx'- coiioaXxiliiy uiie data 

about the applicants. The number of entries in this table 
is equal to the number of the applicants, and each entry 
contains six items „ 

2. The item "NAJIE," a part of the "APPl" table, containing the 

i-ui- __ ...13 ,-.i^jj^^v^wvid.i/e xu J.O a, uxiioTj — i^uueu. iiuXxerxtii ±oem 
containing six Hollerith characters. Therefore, this item 
contains the first six letters of the applicant's last name. 

3. The items "SGOREA," "SCOREB" and "3G0HEG," parts of the "APPl" 
table, containing the applicants' scores for the three parts 
of the College Board Entrance Exam, Each item is a seven bit 
fixed point integer. 

h. The item "STA3EX," a part of the "APPl" table, containing two 
Hollerith characters, the first being set by the program to 
indicate the status of the applicant (i.e., A for accepted 
or re.iected), and the second to riA.csio-nn+.A +ha eo^ ^•p +v,^ 
applicant. 
5. The item "LOGA," a part of the "APPl" table, containing the 
geographical area (as status values), in which the applicant 
lives. The possible values of this item arer 

NORTH 

EAST 

SOUTH 

'.VEST 

GENTRL 
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6. A table symbolically labeled '•TOTl" containing the item "AREAo" 
It is a fixed length table of five entries, 

7. The item "AREA," the only item in the "TOTl" table, containing the 
running totals of the number of applicants accepted from each of 
the five geographical areas » "AREA(0)," the value of "AREA" in 
the first entry of the table, contains the total for the area 
Northo "AREA(l)," "AREA(2)," "A3EA(3)" and "AREA(U)" contain the 
totals for East, South, West and Central respectively. This item 
is a seven bit, fixed point, unsigned integer » 

3, A table symbolically labeled "T0T2" containing the running totals 
of the number of men and women accepted „ It is a fixed length 
table of one entry and this entry contains two items » 

9, The item "KUMBM," a part of the "T0T2" table, containing the 
running total of the number of men accepted. It is a five bit, 
fixed point, unsigned integer o 
lOo The item "NUI-IBF," a part of the "T0T2" table, containing the 

running total of the number of vromen acceptedo It is a five bit, 
fixed point, unsigned integer. 

The input deck required to create this GOMPOOL is listed below. The 
input deck will be entered via prestored tape. The GOMPOOL will be identified as 
JCI00j^ and will be addressed as such when later used, 

A direct copy of the printed output from the coiiputer follovjs the listing 
of the input deck. 



DATE 020160 

JAMCZ JCYOOO 

C JCYOOO 



T 

I 

I 

S 

I 

I 

I 

I 

I 

T 

T 

I 

I 

END 



APPl 70 



R 



AREA TOTl FI U 7 

LOCA APPl ST 

LOCA NORTH EAST SOUTH WEST CENTRL 

NAME APPl BH 36 

SCOREA APPl FI U 7 

SCORES APPl FI U 7 

SCOREC APPl FI U 7 

STASEX APPl BH 12 

TOTl 5 R 

T0T2 1 R 

NUMBM T0T2 FI U 5 

NUMBF T0T2 FI U 5 



0001 


JCYOOO 




0002 


JCYOOO 




0003 


JCYOOO 




OOOif- 


JCYOOO 




0005 


JCYOOO 


t-J 


0006 
0007 


JCYOOO 
JCYOOO 


•tj cr te: 

V*J M -J 
ON 


0008 


JCYOOO 


0009 


JCYOOO 


O 


0010 


JCYOOO 




0011 


JCYOOO 




0012 


JCYOOO 




0013 


JCYOOO 




OOIA- 


JCYOOO 





ASSEMBLE MASTER COMPOOL 

02/01/60 

SUMMARY IBTFOEMAITION. ASSMKLE MASTER COMPOOL. COMPOOL IDEHT 
TABLE APPl 



LOCA 



NAME 



SCOREA 



SCORES 



PAGE 



JCYOOO 



ITEMS 
SCOREC 



STASEX 



ASSEMBLE MASTER COMPOOL 
TABLE TOTl 
AREA 



ITEMS 



PAGE 



hd H *^ 

o 



ASSEMBLE MASTER COMPOOL 

TABLE T0T2 ITEMS 

NUMEF KUMBM 
COMPOOL JCYOOO WAS ASSEMBLED SUCCESSFULLY AHD IS ON BUFFER TAPE A3 
TEST CONTROL RUN COMPLETE 
TAPE DISPOSITION 

SAVE MASTER TAPE DRIVE Al 
PRINT OFF LINE DRIVE A2 

PEirrr off line drive bi 

I;..;.?03]i; OF Cl, Dl, D2 



PAGE 



A COPY OF THE COMPUTER OUTPUT FROM 
THE ASSEMBLY OF THE COMPOOL JCY000 
FOR THE SAMPLE PROBLEM "ADMIT" 
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Interpretation of the ADMIT Program msiy now proceed on the asstunption 
that the Goiqjool JO1000 has been made a part of a system master tape through 
the use of the System Tape Loading Program . 

The decision is made that the input deck will be prestored onto 
magnetic tape due to its size. Therefore, the control cards only will be 
inserted through the ON-LINE Card Header, This will be test #1 of the ADMIT 
Program using Gcmpool JCI000 with an automatic trace requested, 

A listing of the control cards and the input deck follows. 



THE FOLLOWING CARDS ARE ENTERED THROUGH THE CARD READER 

DATE 020160 

ADMIT TEST 1 JCYOOO 

ENDTST 



THE FOLLOWING CARDS ARE PRESTORED ONTO MAGNETIC TAPE 

ADMIT TESTID ELEANOR HURD SAMPLE COLLEGE ADMISSION PROGRAM 
START ADMIT E HURD SAMPLE PROGRAM 
FOR J = $ 
FOR I = ALL (NAME) $ 
BEGIN IF SCOREA($I$) LS 50 OR SCOREB ($1$) LS 50 OR 
SCOREC ($1$) LS 50 $ 
TEST $ 

IF (SC0RFA($I$) + SCOREB($I$) + SCOREC { $1 $)) /3 LS 75 $ H 

TEST $ ►xj 

GOTO DISTRB($I$) $ ^ S- s 

TEST S ^'^ ^ 

SWITCH DISTRB(LOCA) = (NORTH=Al» EAST=A2, S0UTH=A3, ^^? 

WEST=A4» CENTRL=A5 5 $ ^^ ^ 

Al. IF AREAI$0$) EQ 6 $ °^i^ "^ 

TEST $ 
J = $ 
GOTO A6 $ 

A2. IF AREA{$1$) EO 12 $ 

TEST $ 

J = 1 $ 

GOTO A6 S 
A3. IF AREA($2$) EQ 3 $ 

TEST $ 

J = 2 $ 

GOTO A6 $ 
A4. IF AREA($3$) EQ 6 $ 

TEST $ 

J = 3 $ 

GOTO A6 $ 
A5. IF AREAU4$) EO 3 $ 

TEST $ 

J = 4 $ 
A6. IF BYTE($1$) (STASEX«$I$5 ) EQ 1H(M) AND NUMBM EO IB OR 



o 



BEGIN 
END 
A7. 

END 

TERM $ 



BYTE($1$) (STASEX($1$) ) EQ 1H(F) AND NUMBF EQ 12 $ 
TEST $ 

IF BYTE($1$) (STASEX($I$) ) EQ 1H(M) S 
NUMBM = NUMBM + 1 $ 
GOTO A7 S 

NUMBF = NUMBF + 1 $ 

AREA($JS) = AREAUJS) +1 $ 

BVTE{$0$)(STASEX($I$>) = 1H(A) $ 

IF (NUMBF + NUMBM) NO 30 $ 



STOPS 

0000 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0016 

0017 

OOIR 

0019 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0028 

0029 



STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASFX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 
STASEX 



OM 
AM 
AM 
AF 
OF 
OM 
OF 
OF 
AM 
AF 
AF 
OM 
AF 
AM 
OM 
OM 
AF 
AM 
AF 
AM 
OF 
AM 
AF 
OM 
AM 
OM 
AF 
AF 
OM 
AM 



(0 



--J M 

On 
O 



II 

O 

8 
H 

-J 



0030 


STASEX 


OM 


0031 


STASEX 


AM 


003? 


STA5FX 


OF 


0033 


STASEX 


AM 


0034 


STASEX 


OF 


0035 


STASEX 


AF 


0036 


STASEX 


AM 


0037 


STASEX 


OF 


0038 


STASEX 


OM 


0039 


STASEX 


OM 


0040 


STASEX 


AF 


0041 


STASEX 


AM 


0042 


STASEX 


OF 


0043 


STASEX 


AM 


0044 


STASEX 


OM 


0045 


STASEX 


AM 


0046 


STASEX 


AF 


0047 


STASEX 


OF 


004R 


STASEX 


OF 


0049 


STASEX 


OF 


0050 


STASEX 


OF 


0051 


STASEX 


AM 


005? 


STASEX 


OM 


0053 


STASEX 


OF 


0054 


STASEX 


OM 


0055 


STASEX 


OF 


0056 


STASEX 


OM 


0057 


STASEX 


OF 


0058 


STASEX 


OM 


0059 


STASEX 


OM 


0060 


STASEX 


OF 


0061 


STASEX 


OM 


0062 


STASEX 


AM 


0063 


STASEX 


OF 


0064 


STASEX 


OM 


0065 


STASEX 


AM 


0066 


STASEX 


OM 


0067 


STASEX 


OF 


0068 


STASEX 


OM 


0069 


STASEX 


OM 





AREA 


6 


1 


AREA 


12 


2 


AREA 


3 



CD -T) 

"Td a" e; 

(U H i 

(n si tr< 

H D 

CD H -o 

o 

O 



3 


AREA 


6 


4 


AREA 


3 





NUMBM 


18 





NUM8F 


12 


FNDE 






0000 


NAME 


AARON 


0001 


NAME 


ADRIAN 


0002 


NAME 


AHERN 


0003 


NAME 


ALDEN 


0004 


NAME 


ALLEN 


0005 


NAME 


ANDERS 


0006 


NAME 


ARMOUR 


0007 


NAME 


BARKER 


OOOB 


NAME 


BARRON 


0009 


NAME 


BARTON 


0010 


NAME 


BELL 


0011 


NAME 


BROWN 


0012 


NAME 


CARSON 


0013 


NAME 


CH I NG 


0014 


NAME 


CHOMA 


0015 


NAME 


COLLIN 


0016 


Name 


DEI TCH 


0017 


NAME 


DEMON E 


0018 


NAME 


DODGE 


0019 


NAME 


DREW 


0020 


NAME 


ELLIOT 


0021 


NAME 


EMMONS 


002? 


NAME 


EUSNER 


0023 


NAME 


EVANS 


0024 


NAME 


EWEN 


0025 


NAME 


EZZELL 


0026 


NAME 


FABIAN 


0027 


NAME 


FADDEN 


0028 


NAME 


FREED 


0029 


Name 


FREUD 


0030 


NAME 


GATES 


0031 


NAME 


GERBER 


0032 


NAME 


GIDEON 


0033 


NAME 


GORDON 


0034 


NAME 


GOULD 


0035 


NAME 


HAMMER 


0036 


NAME 


HANDEL 


0037 


NAME 


HANSON 




0038 


NAME 


HILL 


0039 


NAME 


HOGEN 


0040 


NAME 


HUGHES 


0041 


NAME 


HUGGIN 


0042 


NAME 


IBISCH 


0043 


NAME 


IBSEN 


0044 


NAME 


IDIOT 


0045 


NAME 


JARVIS 


0046 


NAME 


JAY 


0047 


NAME 


JENSEN 


0048 


NAME 


JONES 


0049 


NAME 


JORDAN 


0050 


NAME 


KATZ 


0051 


NAME 


KELLY 


0052 


NAME 


KERR 


0053 


NAME 


KONRAD 


0054 


NAME 


LADD 


0055 


NAME 


LAT^^?A 


0056 


NAME 


LITTLF 


0057 


MAMF 


MACRAf^ 


0058 


NAME 


MANLEY 


0059 


NAME 


MASON 


0060 


NAME 


MCCUE 


0061 


NAME 


NORR I S 


0062 


NAME 


ONEILL 


0063 


NAME 


PALMER 


0064 


NAME 


PAPP 


0065 


NAME 


PARKER 


0066 


NAME 


PARMI 


0067 


NAME 


PELZER 


0068 


NAME 


RAMSEY 


0069 


NAME 


REISCH 


0000 


SCOREA 


60 


0001 


SCOREA 


70 


000? 


SCOREA 


90 


0003 


SCOREA 


85 


0004 


SCOREA 


60 


0005 


SCOREA 


70 


0006 


SCOREA 


70 


0007 


SCOREA 


40 


0008 


SCOREA 


80 


0009 


SCOREA 


90 


0010 


SCOREA 


80 



.^ 



►t) o* S 
- ^ i 

CD g O 

O M -J 
MD 
O 
O 



0011 SCOREA 70 

0012 SCOREA 75 

0013 SCOREA 60 

0014 SCOREA 60 

0015 SCOREA PtO 

0016 SCOREA 8 5 

0017 SCOREA 75 

0018 SCOREA , 90 

0019 SCOREA 80 

0020 SCOREA 70 

0021 SCOREA 80 

0022 SCOREA 85 

0023 SCOREA 90 

0024 SCOREA 85 

0025 SCOREA 70 

0026 SCOREA 75 

0027 SCOREA 80 

0028 SCOREA 85 

0029 SCOREA 95 '""' 

0030 SCOREA 85 m ^ 

0031 SCOREA 80 P? 'f f 

0032 SCOREA 70 "S fe g 

0033 SCOftEA 80 m«<| h 

0034 SCOREA 60 Hh^^ 

0035 SCOREA 80 ck 

0036 SCOREA 85 ° 

0037 SCOREA 80 

0038 SCOREA 85 

0039 SCOREA 70 

0040 SCOREA 80 

0041 SCOREA 85 

0042 SCOREA 75 

0043 SCOREA 95 

0044 SCOREA 40 

0045 SCOREA 85 

0046 SCOREA 90 

0047 SCOREA 85 

0048 SCOREA 70 

0049 SCOREA 80 

0050 SCOREA 75 

0051 SCOREA 85 

0052 SCOREA 70 

0053 SCOREA 85 



0054 


SCOREA 


85 


0055 


SCOREA 


90 


0056 


SCOREA 


70 


0057 


SCOREA 


85 


0058 


SCOREA 


80 


0059 


SCOREA 


60 


0060 


SCOREA 


50 


0061 


SCOREA 


80 


0062 


SCOREA 


85 


0063 


SCOREA 


80 


0064 


SCOREA 


70 


0065 


SCOREA 


80 


0066 


SCOREA 


85 


0067 


SCOREA 


90 


006«? 


SCOREA 


80 


0069 


SCOREA 


85 


0000 


SCOREB 


70 


0001 


SCOREB 


80 


0002 


SCOREB 


90 


0003 


SCOREB 


80 


0004 


SCOREB 


55 


0005 


SCOREB 


70 


0006 


SCOREB 


70 


0007 


SCOREB 


80 


0008 


SCOREB 


85 


0009 


SCOREB 


95 


0010 


SCOREB 


80 


0011 


SCOREB 


70 


0012 


SCOREB 


75 


0013 


SCOREB 


80 


0014 


SCOREB 


45 


0015 


SCOREB 


80 


0016 


SCOREB 


95 


0017 


SCOREB 


80 


0018 


SCOREB 


90 


0019 


SCORER 


R5 


0020 


SCOREB 


75 


0021 


SCOREB 


85 


0022 


SCOREB 


95 


0023 


SCOREB 


90 


0024 


SCOREB 


35 


0025 


SCOREB 


70 


0026 


SCOREB 


90 



CD ►x) 

hd o' s; 



1-1 «<- 

ro H -J 

M3 



f 
O 

i 
M 



s 



0027 SCORES 80 

0028 SCORES 75 

0029 SCORES P5 

0030 SCORES 80 

0031 SCORES 8 5 

0032 SCORES 70 

0033 SCORES 80 

0034 SCORES 60 

0035 SCORES 85 

0036 SCORES 90 

0037 SCORES 80 

0038 SCORES 85 

0039 SCORES 70 

0040 SCORES 8 

0041 SCORES 90 

0042 SCORES 70 

0043 SCORES 95 

0044 SCORES 30 ^ 

0045 SCORES 85 ^ 

0046 SCORES 90 -cj g- § 

0047 SCORES 8 |j 2 t^ 

0048 SCORES 70 ® fi <p 

0049 SCORES 8 ^^^ ^ 

0050 SCORES 90 ^1^-^ 

0051 SCORES 85 §■ 

0052 SCORES 70 

0053 SCORES 85 

0054 SCORES 80 

0055 SCORES 80 

0056 SCORES 70 

0057 SCORES 85 

0058 SCORES 80 

0059 SCORES 60 

0060 SCORES 60 

0061 SCORES 80 

0062 SCORES 90 

0063 SCORES 90 

0064 SCORES 70 

0065 SCORES 80 

0066 SCORES 70 

0067 SCORES 90 

0068 SCORES 8 

0069 SCORES 85 



0000 SCOREC 80 

0001 SCOREC 80 

0002 SCOREC 90 

0003 SCOREC 90 

0004 SCOREC 70 

0005 SCOREC 70 

0006 SCOREC 65 

0007 SCOREC 90 

0008 SCOREC 85 

0009 SCOREC 80 

0010 SCOREC 85 

0011 SCOREC 75 
001? SCOREC 75 

0013 SCOREC 90 

0014 SCOREC 70 

0015 SCOREC 60 

0016 SCOREC 85 

0017 SCOREC 90 *-* 

0018 SCOREC 95 '^ ^ 

0019 SCOREC 80 ?^f 

0020 SCOREC 75 m S g 

0021 SCOREC 85 Mq ^ 

0022 SCOREC 90 ^^'^ 

0023 SCOREC 80 ^ 

0024 SCOREC 8 5 ^ 

0025 SCOREC 70 

0026 SCOREC 90 

0027 SCOREC 80 

0028 SCOREC 45 

0029 SCOREC 95 

0030 SrORFC 80 

0031 SCOREC 8 5 

0032 SCOREC 70 

0033 SCOREC 80 

0034 SCOREC 60 

0035 SCOREC 95 

0036 SCOREC 85 

0037 SCOREC 80 

0038 SCOREC 85 

0039 SCOREC 75 

0040 SCOREC 90 

0041 SCOREC 85 

0042 SCOREC 70 



0043 SCOREC 90 

0044 SCOREC 30 

0045 SCOREC 85 

0046 SCOREC 90 

0047 SCOREC 8 

0048 SCOREC 75 

0049 SCOREC 80 

0050 SCOREC 85 

0051 SCOREC 90 

0052 SCOREC 85 

0053 SCOREC 8 

0054 SCOREC 80 

0055 SCOREC 80 

0056 SCOREC 70 

0057 SCOREC 85 

0058 SCOREC 90 

0059 SCOREC 70 

0060 SCOREC 80 

0061 SCOREC 8 ^ 

0062 SCOREC 90 ^ &3 

0063 SCOREC 90 (g 2 £ 

0064 SCOREC 70 ™ I ? 

0065 SCOREC 80 hM h 

0066 SCOREC 75 vam^ 

0067 SCOREC 95 § 

0068 SCOREC 85 

0069 SCOREC 85 

0000 STASEX OM 

0001 STASEX OM 

0002 STASEX OM 

0003 STASEX OF 

0004 STASEX OF 

0005 STASEX OM 

0006 STASEX OF 

0007 STASEX OF 

0008 STASEX OM 

0009 STASEX OF 

0010 STASEX OF 

0011 STASEX OM 

0012 STASEX OF 

0013 STASEX OM 

0014 STASEX OM 

0015 STASEX OM 



0016 STASEX OF 

0017 STASEX OM 

0018 STASEX OF 

0019 STASEX OM 

0020 STASEX OF 

0021 STASEX OM 

0022 STASEX OF 

0023 STASEX OM 

0024 STASEX OM 

0025 STASEX OM 

0026 STASEX OF 

0027 STASEX OF 
002«? STASEX OM 

0029 STASEX OM 

0030 STASEX OM 

0031 STASEX OM 

0032 STASEX OF 

0033 STASEX OM '-' 

0034 STASEX OF '^ ^ 

0035 STASEX OF p^f 

0036 STASEX OM "S S o 

0037 STASEX OF ^^ ,L, 

0038 STASEX OM ^H^ 

0039 STASEX OM ^ 

0040 STASEX OF ^' 

0041 STASEX OM 

0042 STASEX OF 

0043 STASEX OM 

0044 STASEX OM 

0045 STASEX OM 

0046 STASEX OF 

0047 STASEX OF 

0048 STASEX OF 
n049 STASEX OF 

0050 STASEX OF 

0051 STASEX OM 

0052 STASEX OM 

0053 STASEX OF 

0054 STASEX OM 

0055 STASEX OF 

0056 STASEX OM 

0057 STASEX OF 

0058 STASEX OM 



0059 


STASEX 


OM 


0060 


STASEX 


OF 


0061 


STASEX 


OM 


0062 


STASEX 


OM 


0063 


STASEX 


OF 


0064 


STASEX 


OM 


0065 


STASEX 


OM 


0066 


STASEX 


OM 


0067 


STASEX 


OF 


0068 


STASEX 


OM 


0069 


STASEX 


OM 


0000 


LOCA 


SOUTH 


0001 


LOCA 


WEST 


0002 


LOCA 


EAST 


0003 


LOCA 


EAST 


0004 


LOCA 


NORTH 


0005 


LOCA 


CENTRL 


0006 


LOCA 


NORTH 


0007 


LOCA 


EAST 


0008 


LOCA 


SOUTH 


0009 


LOCA 


EAST 


0010 


LOCA 


CENTRL 


0011 


LOCA 


NORTH 


0012 


LOCA 


WEST 


0013 


LOCA 


EAST 


0014 


LOCA 


EAST 


0015 


LOCA 


SOUTH 


0016 


LOCA 


SOUTH 


0017 


LOCA 


WEST 


0018 


LOCA 


NORTH 


0019 


LOCA 


EAST 


0020 


LOCA 


CENTRL 


0021 


LOCA 


NORTH 


0022 


LOCA 


SOUTH 


0023 


LOCA 


SOUTH 


0024 


LOCA 


NORTH 


0025 


LOCA 


NORTH 


0026 


LOCA 


NORTH 


0027 


LOCA 


WEST 


0028 


LOCA 


WEST 


0029 


LOCA 


CENTRL 


0030 


LOCA 


SOUTH 


0031 


LOCA 


WEST 






TO p f 



CD P 



o 

s 

H 

ON 

o 



0032 


LOCA 


NORTH 


0033 


LOCA 


CENTRL 


0034 


LOCA 


SOUTH 


0035 


LOCA 


WEST 


0036 


LOCA 


EAST 


0037 


LOCA 


CENTRL 


0038 


LOCA 


SOUTH 


0039 


LOCA 


WEST 


0040 


LOCA 


NORTH 


0041 


LOCA 


EAST 


0042 


LOCA 


EAST 


0043 


LOCA 


EAST 


0044 


LOCA 


CENTRL 


0045 


LOCA 


EAST 


0046 


LOCA 


EAST 


0047 


LOCA 


WEST 


0048 


LOCA 


SOUTH 


0049 


LOCA 


EAST 


0050 


LOCA 


WEST 


0051 


LOCA 


EAST 


0052 


LOCA 


SOUTH 


0053 


LOCA 


NORTH 


0054 


LOCA 


WEST 


0055 


LOCA 


EAST 


0056 


LOCA 


EAST 


0057 


LOCA 


WEST 


0058 


LOCA 


WEST 


0059 


LOCA 


NORTH 


0060 


LOCA 


SOUTH 


0061 


LOCA 


WEST 


0062 


LOCA 


FAST 


0063 


LOCA 


EAST 


0064 


LOCA 


EAST 


0065 


LOCA 


NORTH 


0066 


LOCA 


CENTRL 


0067 


LOCA 


EAST 


0068 


LOCA 


WEST 


0069 


LOCA 


NORTH 


Ff^lD 







Y Y Y Y Y V 7 7 7 7 7 7 



"xi cr 






era 

0} 



o 
o 



o 
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A direct reproduction of the computer output follows. An examination 
— ».,„ — w^,v.w *>.,w-^„ w.4oi,« «.x^ iiuiuuoi (jj. uxxicicinjcB xouna oeiiween "one expected 
and final results is none and that the program operated as was expected. 



«OMIT 1 PRGE 

flOHIT 1 FLEQHOB HUR D SBMPLE COi I FnF QOmiSSIOH PRQGRfiW JCYflOO IMMfll 02^^01^60 

IMTERPRETER FIRST PASS . ^ 



JCVOOO 



STfiRT ODHIT E HURD SAMPLE PROGRftM 



ASSEMBLE BfiBV COMPOOL 



OrtTB SIMULRTIOH PROGRAM 

JSTRZ HAS FIMISHED PROCESSING THE TABLE AND ITEM ENVIROMMEHT FOR THIS TEST 



INTERPRETER SECOND PASS 



DATA PROCESSING PROGRAM 



■75 C tr' 
T 1 

M3 



aonij 1 

■ PAGE 2 

TflBLE-ITBBLE TftBTVP-FIXEO XDSTRV HEHTRV 1 flBSflPD r7777 SETUSE-HULL VfiRDEF-PRGRfiH 



■TJ a- S 






? 



m pi 







BDWIT 1 






















PAGE 3 






TOBLE-RPPI 


TQRTVP 


-FIXED BDSTRV 6 

ITCODE-STRTUS MSTRTI- 

EflST S( 


HEHTRV 
5 BELOW. 


7Q RBSRDD 77132 SETUSE-MULL 


WRRDEF-HSTCHP 






ITEM-LOCR 
MORTH 


RBSfiOD 77563 SETUSE-WULL 


VRROEF-HSTCHP 






3UTH 


WEST 


CEHTRL 










ENT 



IHIT-'L 
SOUTH 


FINAL 


EHT 
18 


INITz-L 
MORTH 


FIHBL 


EHT 
36 


IHITz-L 
ERST 


FIHAL 
****** 


EHT 
53 


IHIT^L 
HORTH 


FINAL 






1 
2 


WEST 
EPST 


♦♦♦»#• 


19 
20 


ERST 
CEMTRL 


****** 
****** 


37 

38 


CEHTRL 
SOUTH 


****** 
****** 


54 

55 


WEST 
ERST 


****** 






3 

4 


ERST 
HORTH 


****** 
****** 


21 
22 


NORTH 
SOUTH 


****** 


39 

40 


WEST 
NORTH 


****** 
****** 


56 
57 


EAST 

WEST 


****** 
****** 






5 
g 


CEHTRL 
HORTH 


****** 

****** 


23 
24 


SOUTH 
HORTH 


****** 


41 
42 


EAST 
ERST 


****** 
****** 


58 
59 


WEST 
HORTH 


****** 
****** 






7 
8 


EAST 
SOUTH 


****** 
****** 


25 
26 


NORTH 
MORTH 


****** 


43 
44 


ERST 
CENTRL 


****** 
****** 


60 
61 


SOUTH 
WEST 


****** 
****** 






9 

10 


ERST 
CEMTRL 


****** 
****** 


27 
28 


WEST 
I^EST 


****** 
****** 


45 
46 


ERST 

ER-ST 


****** 
****** 


62 
63 


ERST 
EfiST 


****** 






11 
12 


NORTH 
WEST 


****** 
****** 


29 

30 


CEHTRL 
SOUTH 


****** 

»♦♦*♦♦ 


47 
48 


WEST 
SOUTH 


****** 
****** 


64 
65 


ERST 
HORTH 


****** 
****** 






13 
14 


ERST 
ERST 


****** 
****** 


31 
32 


WEST 
NORTH 


««**«* 
«**«*« 


49 
50 


ERST 
WEST 


****** 
****** 


66 
67 


CEHTRL 
EAST 


****** 
****** 


H 




15 
16 


SOUTH 
^OUTH 


****** 
****** 


33 
34 


CENTRL 
«;nnTH 


****** 


51 
52 


ERST 
SOUTH 


****** 
****** 


68 
69 


WEST 
HORTH 


****** 
****** 


■n c z 
a» <-! 1 — 




17 


WEST 


****** 


35 


WEST 


•«*«** 






3 SETUSE-USED 


yARDEF-MSTCHP 






ITEM-NQME 


ITCODE-BH 




NBITS 


36 


RBSRDD 7713 


ro I-" -J 

NO 




EMT 


IHIT^L 


FINAL 


EHT 


IHIT^L 


FINAL 


?MT 


IHIT^L 


FINAL 


EHT 


INITz-L 


FIHRL 


o 




0. 

1 


ORRROH 
RORIRH 


****** 


13 
19 


ODODGE 
OODREW 


****** 
****** 


36 

37 


HRHDEL 
HRHSOM 


****** 
****** 


53 
54 


KONRRD 
OOLRDO 


*•«*** 
«•«*«• 






2 
3 


ORHESH 
ORLOEN 


****** 
****** 


20 
21 


ELLIOT 

EHMOMS 


****** 
♦•»♦♦♦♦ 


38 
39 


OOHILL 
OHOGEH 


****** 
****** 


55 
56 


LRTOHR 
LITTLE 


****** 
****** 






4 
5 


ORLLEH 
ANDERS 


****** 
****** 


22 
23 


EUSNER 
OEVPNS 


****** 


40 
41 


HUGHES 
HUC-GIH 


****** 
****** 


57 
58 


HflCRRE 
HRHLEV 


****** 
****** 






6 

7 
8 
9 


RRMOUR 
BARKER 


****** 
****** 


24 
25 


OOElsiEH 
EZ2ELL 


****** 


42 

43 


IBISCH 
0IB5EH 


****** 
****** 


59 
60 


OHBSOH 
OHCCUE 


****** 
****** 






BARRON 
BARTON 


****** 
****** 


26 
27 


FABIAN 
FAODEH 


««♦♦♦» 
****** 


44 
45 


OIDIOT 
JRRVIS 


****** 

****** 


61 
62 


NORRIS 
ONE ILL 


****** 
****** 






10 
1 1 


OOBELL 
OBRO^N 


****** 
****** 


23 
29 


OFREED 

OFREUO 


****** 
*♦*♦«♦ 


46 
47 


OOOJflV 
JEHSEM 


****** 
****** 


63 

64 


PHLHER 
OOPflPP 


♦»♦♦*» 






12 
13 


CRRSOH 
OCHINC 


****** 
****** 


30 
31 


OGATES 
GERBER 


****** 
****** 


48 
49 


OJOHES 

JORDAH 


****** 
****** 


65 
66 


PARKER 
OPRRMI 


****** 






14 

15 


OCHONR 
COLLIN 


****** 
****** 


32 
33 


GIDEON 
GORDON 


****** 
**♦»♦♦ 


50 
51 


00KRT2 
OKELLV 


****** 
****** 


67 
68 


PELZER 
RRMSEV 


****** 
****** 






16 

17 


DEITCH 


****** 
****** 


34 

35 


OGOULO 
HflKMEfi_^ 


****** 
****** 


52 


OOKERR 


****** 


69 


REISCH 


****** 




. — — ■ — — — =~ ' — ~ 




ITEM-SCORER 


ITCODE-FI 




UNSIGNED 


HBITS- 


7 RBSfiDD 77241 SETUSE-OSED 


VHRDEF-HSTCHf 








EHT 


IHIT>'L 
XPOH FRACTION 




FIHRL 
XPOH FRACTION 




XPECTD 
XPOH FRACTION 











1 


♦02 +6 
♦02 +7 






♦#*♦•♦ 
♦♦♦♦** 




















2 
3 


+02 +9 
+02 +65 






****** 












m. 





+02 +6 



RDMIT t 



5 +02 *7 
6 +02 ♦? 



1 3 +02 +6 

14 +02 +6 



1 S +02 +8 
16 +02 +85 



t7 +02 +75 
18 +02 +9 



59^ +02 *6' 
60 +02 +5 



nST +05 *W 
62 +02 +3; 

^3 +52 — *¥- 



♦♦♦»*# 



PAGE 



7 +02 +4 *•»•«« 

8 +02 +8 ****** 

9 +02 +9 *•«••• 

JO +02 +8 ****** 

11 +02 +7 ****** 

12 +02 +75 ****** 



*•♦♦*«• 



«#»♦•♦ 



19 +02 +8 •«**«* 

20 *^2 +7 *••«*• 



21 +02 +8 *••««* 

22 +02 +85 



•••**• 



23 +02 +9 ****** 

24 +02 +85 



****** 



25 +02 +7 •*«**• 

26 +02 +75 •*«*•« 



27 +02 +8 •*«««* 

28 +02 +85 *»**♦» g.g 

29 J02 ?95 ****** " M g g 

30 +02 +85 »♦«*** <° S ■? 

31 ■ +02 +8 ****** ~~ — — — i j^H jg 

32 +02 +7 »*♦♦** ^ i^ ~^ 

S3 +02 +8 **•*«• g 

34 +02 +6 **•«*» 



35 +02 +8 

36 +02 +85 ****** 



****** 



37 +02 +8 ****** 

38 +02 +85 ****** 



39 +02 +7 ****** 

40 +02 +8 •**«*« 



41 +02 +85 «***«• 

42 +02 +75 ****** 



43 +02 +95 ****** 

44 +02 +4 ****** 



"45 ~ +02 +85 ****** 

46 +02 +9 ****** 



47 +02 +85 ****** 

48 +02 +7 ****** 



49 +02 +8 ****** 

50 +02 +75 ****** 



51 +02 +85 ****** 

52 +02 +7 ****** 



53 +02 +85 ****** 

54 +02 +85 **•»*• 



55 +02 +9 ****** 

56 +02 +7 ****** 



57 +02 +85 ****** 

58 +02 +8 ****** 



•««*«* 
♦♦*♦♦« 



«**««* 
62 +02 +35 «**««* 



mnn i 



paGE_ 

64 +02 +7 *♦♦♦♦♦ 

65 *02 -fS ♦***«* 



66 +02 +83 *»♦♦♦♦ 



68 +02 +8 #«»♦»♦ 

69 +02 +85 ****** 



ITEM-SCOREB ITCOOE-PI UHSIGMED HBITS- 7 flBSftOO 77347 SETUSE-USEO UflRDEF-MSTCMP 



EMT IMIT^L FIMflL XPECTD 

yPDM FBorTTON »iPQH FRflCTIQH XPOM FRflCTIQM 

+02 +7 **♦**• 

t +02 +8 ****** — 



2 +02 +9 ♦♦♦♦♦♦ 

3 4-02 +8 »»«»*» 



4 +02 +55 ♦♦♦♦•♦ 

^ +02 +7 ****** 

6 +02 +7 ♦♦••«♦ 

7 ■»02 +8 *»*«*• 



8 +02 +85 •*♦♦♦♦ 

9 +02 +95 *♦♦♦«« 



10 +02 +8 *••♦*» S^ T, 

_U +02 +7 ****** g? r- 

12 +02 +75 »♦*♦*« m § 5 

13 +02 +8 ****** — i - v 1^ 

14 +02 +45 »»♦♦*• gv-^ 
IS +02 +8 ****** . :^ — 

16 +02 +95 #»♦««• ° 

17 +02 +8 «♦**♦« - 



18 +02 +9 ♦«*♦•• 

19 +02 +85 ****** 



20 +02 +75 •••*♦♦ 

21 +02 +85 ****** 



22 +02 +95 *♦♦♦*♦ 

23 +02 +9 ♦♦*♦«* 



24 +02 +85 ♦*«♦*# 
25 +02 +7 ****** 



26 +02 +9 ♦*♦♦*• 

27 +02 +8 ****** 



28 +02 +75 •*♦*•» 

29 +02 +95 ♦«»*«« 



30 +02 +8 ••**•♦ 

31 +02 -+85 ****** 



32 +02 +7 ♦»*♦*♦ 

33 +02 +8 »*«♦«♦ 



34 +02 +6 •♦•♦•♦ 

35 +02 +85 ****** 



36 +02 +9 *•»♦•• 

37 +02 +8 ****** 



38 +02 +85 »•#*•• 

39 +02 +7 ****** 



40 +02 +8 ••♦♦♦« 

41 ^02 +9 ****** 



42 +02 +7 »•*♦•« 

43 +02 +95 ****** 



44 +02 +3 ♦♦*♦*♦ 

45 +02 +85 ♦♦♦•♦« 
-46 ~^i^2 i^ ^^**** 



'- -' f^^ ■ — ^ 




HUlflT 1 


" fc - 








PAGE 6 






47 

48 


♦02 
+02 


♦8 
♦7 


****** 










49 

50 


+02 
+02 


♦8 
+9 


****** 
****** 










5t 
52 


+02 
♦02 


♦85 
♦7 


****** 










53 
54 


+02 

♦02 


+85 
+8 


•••••• 










55 

56 


'+02 
' ♦02 


+8 
+7 


****** 










57 
58 


♦02 
♦02 


+85 

+8 


****** 

****** 










59 
60 


♦02 
♦02 


+6 
♦6 


****** 
****** 










61 
62 


♦02 
' +02 


+8 
+9 


*♦«♦•♦ 
****** 










63 
64 


•-+02 
'♦02 


♦9 
+7 


****** 










65 
66 


>+02 
-♦02 


♦8 
♦7 


****** 
****** 










67 
68 


♦02 
■ +02 


♦9 
♦8 


****** 
****** 




- 


HI 




69 


♦02 


♦85 


****** 






^l§ 




ITEH-SCOREC 
EHT 


ITCOOE-FI UHSIGHED HBITS- 7 RBSflOO 77455 


SETUSE-OSE0 


WHROEF-HSTCHP 


ta-M—i 




IMIT/'L 


FIHfiL 


XPECTO 




0\ vo 







XPOH 
♦02 


FRHCTIOM 
♦8 


XPON FRflCTIOM 


XPOH FRACTION 




— §— 




1 

2 


+02 
+02 


♦8 
+9 


•*•*** 
•**«*• 










3 

4 


♦02 
+02 


♦9 

♦7 


*•♦*♦* 










5 
6 


♦02 

+02 


+7 

+65 


*«•«»• 
•*•*•« 










7 
8 


♦02 
♦02 


+9 
+85 


****** 
****** 










9 
10 


♦02 
♦02 


+8 
+85 


****** 
****** 










11 
12 


+02 
+02 


♦75 
+75 


****** 










13 

14 


♦02 
♦02 


♦9 
♦7 












15 
16 
17 
18 


♦02 
♦02 
+02 
+02 


♦6 

+85 


♦♦*♦♦♦ 










+9 
+95 












19 
20 


+02 
+02 


♦8 
♦75 


• ••««* 










21 
22 


♦02 
♦02 


♦85 
♦9 


»*••«• 
**«*«• 










23 
24 


♦02 
♦02 


♦8 

+85 


****** 
**4t*** 










25 
26 


♦02 

+02 


♦7 
♦9 


****** 
♦♦•♦♦» 










27 

28 
9<i 


+02 
♦02 


♦8 
♦45 

AQ1C 


••*«•« 
•***•* 









ADMIT t 



30 

JUL 



32 
33 



34 

35 



36 

37 



38 
39 



40 
41 



42 
43 



44 
45 



46 

47 



48 
49 



50 

51 



52 
_53_ 



54 
55 



PBGE^ 



♦02 

♦02 



+8 
♦85 



♦♦♦♦•* 



♦02 
♦02 



♦7 
♦8 



****** 



♦02 
♦02 



♦6 
♦95 



*••««• 
*•*«*• 



♦02 
♦02 



♦02 
♦02 



♦85 
JtS_ 



•«••** 
«"»•*•• 



♦85 
♦ 75 






♦02 
♦02 



+9 
♦85 



♦*♦*♦» 



♦02 
♦02 



♦7 
♦9 



****** 
****** 



♦02 
♦02 



+3 

♦85 



****** 



♦02 
♦02 



♦9 

♦8 



••«•** 
*•«*»* 



♦02 
♦02 



+75 
♦8 



****** 



♦02 
♦02 



♦85 
♦9 



****** 

****** 



+02 
+02 



+85 
♦8 



****** 



+02 
+02 



+8 
+8 



*••*•• 
••***« 



ti cr a 
t "i *■• 



56 
57 



+02 
♦02 



+7 
♦85 



•♦»♦♦• 



58 
59 



+02 
+02 



+9 

+7 



****** 



&r- 



60 
61 



♦02 
♦02 



+8 
+8 



****** 



62 
63 



♦02 
♦02 



+9 
♦9 



«***«• 
•**«*« 



64 
65 



♦02 

+02 



+7 
+8 



•♦♦«•« 
****** 



66 
67 



+02 
+02 



+75 

+95 



****** 



68 
69 



+02 
♦02 



+85 
♦85 



****** 



ITEH-STflSEX 



ITCODE-BH 



NBITS 12 



EHT 




IMIT^L 
OOOOOW 



FIHflL 



XPECTD 



EMT 
24 



1 OOOOOM 

2 OOOOOH 



OOOOflH 
OOOOfla 



****** 
****** 



3 OOOOOF 

4 OOOCOF 



OOOOftF 
****** 



25 



«*«*«* 
*•*•«* 



27 
28 



5 OOOOOM 

6 OOOOOF 



****** 



****** 
****** 



29 
30 



7 OOOOOF 

8 OOOOOM 



OOOOfiH 



•«♦♦*» 



31 
32 



ABSflDD 77671 



SETOSE -BOTH 



VflROEF-WSTCMP 



9 OOOOOF 
1 OOOOOF 



OOOOflF 
OOOORF 



***•»« 
••**•« 



33 
34 



1 1 OOOOCJI 

1 2 OOOOOF 



****** 

OOOOSF 



****** 



35 

36 



IMIT^L 

ooooow 



FIHflL 
QOOeftW 



XPECTD 



EHT 
47 



IHITXL 
OOOOOF 



FIHflL 



XPECTD 



13 OOOOOa OOOOfiil *•♦*«♦ 



OOOOOH 
OOOOOF 



OOOOflF 



****** 
****** 



48 
49 



OOOOOF 
OOOOOF 



****** 



««•»«• 
«-»««•• 



OOOOOF 
OOOOOH 



OOOORF 
****** 



****** 
****** 



50 
51 



OOOOOF 
OOOOOH 



****** 

OOOORH 



****** 



OOOOOH 
OOOOOH 



OOOOflH 
****** 



****** 



52 
53 



OOOOOM 
OOOOOF 



****** 



#♦«••• 
****** 



OOOOOM 
OOOOOF 



OOOOflH 
****** 



****** 



54 

55 



OOOOOH 
OOOOOF 



♦•*•♦♦ 



«***•* 
•«••«* 



OOOOOH 

OOOOOF 



OOOOflH 

****** 



****** 
****** 



56 
57 



OOOOOH 
OOOCOF 



****** 



****** 



OOOOOF 
OOCOOH 



0CC0>5F 
OOOOflH 






58 
59 



OOOOOH 
OOCOGM 



****** 



****** 



37 OOQQQF ♦♦*♦*» »♦**»• 



60 OOOOOF 



UDnir t 



t4 
15 



OOOOOM 
OOOOOH 



♦♦*♦•* 
****** 



16 
17 



OOOOOF 
OOOOOH 



OOOOOF 
OOOOfiM 



18 
19 



OOOOOF 
OOOOOH 



OOOOflF 
OOOOftM 



20 
21 



OOOOOF 
OOOOOW 



22 
23 



OOOOOF 
OOOOOM 



****** 
OOOORW 



****** 
»♦♦«*» 



38 
39 



OOOOOM 
OOOOOH 



«•*««« 

«•-»«•« 



•«*«•* 
*«•«*« 



****** 



40 
41 



OOOOOF 
OOGOOW 



OOOOAF 
OOOOflW 









42 

43 



OOOOOF 
OOOOOH 



«♦♦•*» 

OOQOftM 
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